AO-A041  358  LOWER  MISSISSIPPI  RCO’ON  :OMPREHEHSIVE  STUDY  COOROINA— ETC  F/S  8/6 

LOWER  MISSISSIPPI  REGION  IC MPREHENSIVE  STUDY.  APPENOI*  I.  AQRTC— PTC (U) 
1978 


,.-M''^  j»gg|i^P 

a, 

'TkVL  « 

---  - - -i  - J5^  ‘ * DlSTBir”  ''iOW  STATEME» 

Disuiboticn  Unlimited 

O.  j 

^it' 

.1  ^ 
;* 

1 

f.C>3 

Appetuilx  i 

Agricultural  Laud  Drainage 

1971 

!!;^ '■  **i>~  " *~'7''~*' — 

Tlus  appendix  is  one  of  a series  of  22  documents  comprising  the 
corniilete  Ix)wer  Mississippi  Region  Com] i rehen sive  Study.  A list  of  the 
documents  is  shown  below. 


Main  Report 


/\ppendixes 


Ajipendix 

Description 

.'^ipendix 

Descript  ion 

A 

History  of  Study 

K 

M and  I Water  Suppl>’ 

B 

liconomics 

L 

Water  Quality  and 
I’ol  hit  ion 

c: 

Regional  Clinuitology , 
Hydrology  ^ tleology 

M 

Health  /Xspects 

I) 

Inventory  of 

N 

Recreation 

I-acil  itios 

0 

Coastal  ;uid  listuarine 

li 

Flood  Problems 

Resources 

r 

Land  Resources 

P 

Arclieological  and 
Historical  Resources 

G 

Related  Mineral 
Resources 

Q 

Fish  and  Wildlife 

H 

Irrigation 

R 

Power 

I 

Agricultural  kind 

S 

Sediment  and  Pros  ion 

Drainage 

T 

Plan  Fonmilation 

J 

Navigat ion 

U 

I’lie  environment 

AGRICULTURAL 


DRAINAGE, 


// ' 


)JJ^r 


OWER  MISSISSIPPI  REGION 
^COMPREHENSIVE^STUDY. 

d/x  3:, 


I p n 

»Mi  8 1ft rr 


*-  — ' ' — ^ j 


J 


PREPARED  UNDER  THE  SUPERVISION  OF 
THE  LOWER  MISSISSIPPI  REGION  COMPREHENSIVE  STUDY 
COORDINATING  COMMITTEE 

^ mrn  , Vi  * „ V ^ ^ — 


- •»  t r-?9* 


. . I i 


'Hiis  report  was  prepared  at  field  level  by  the  Lower  Mississippi 
Region  Comprehensive  Study  Coordinating  C.onmittee  ;md  is  sui->ject 
to  review  by  interested  Federal  agencies  at  the  departmental 
level,  by  Governors  of  the  affected  States,  ;ind  by  the  Water  Re- 
sources Council  prior  to  its  transmittal  to  the  President  of  the 
United  States  for  his  review  and  ultimate  transmittal  to  the 
Congress  for  its  consideration. 
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Ihc  alluvial  valley  of  tlie  lx)wer  Miss iss ijipi  Region  is  the  greatest 
delta  in  the  United  Slates  and  one  of  the  greatest  in  the  world.  It  has 
a dnunatic  development  history.  More  than  two  centuries  of  effort  liave 
gone  into  building  of  levees,  drainage  works,  land  clearing,  and  devel- 
opment. llie  physical  and  engineering  lessons  learned  have  been  inval- 
uable, but  even  more  valuable  insights  have  been  obtained  in  the  complex 
social,  economic,  ;uid  political  requirements  associated  with  this  devel- 
opment. flood  control,  drainage,  ;uid  land  clearing  are  interrelated 
steps  in  the  full  development  of  agriculture  and  society  in  the  region. 

A large  part  of  the  task  of  comjilete  ;md  fully  unifieu  develq)mcnt  of 
the  bower  Mississippi  lajid  ;ind  water  resources  lies  in  the  future  despite 
significiint  past  and  present  efforts. 

hxcess  water  imposes  limitations  on  the  use  of  nearly  one-filth  of 
the  land  area  of  the  United  States.  In  the  Lower  Mississippi  Region, 
high  water  tables,  overflow,  wetness,  and  poor  internal  soil  drainage 
are  dominant  excess  water  problems  on  about  57  percent  of  the  land  area. 
Soil  erosion  juid  resultant  sediment  movement  also  aggravates  drainage 
problems,  hxcess  water  on  agricultural  lajid  causes  substantial  losses 
to  the  production  of  food,  fiber,  and  related  products. 


ruRi’osb  ;V\u  scopi: 

The  puipose  of  this  appendix  is  to  define  the  status  of  existing 
land  drainage  in  the  Lower  Mississippi  Region  and  to  quajitify  future 
needs  for  land  drainage  consistent  with  the  study's  objectives  and 
project  ions . 

Studies  leading  to  com[>ilation  of  this  ajipendix  involved  prepara- 
tion of  a present  luid  projected  inventory  of  agricultural  hinds  having 
a wetness  hazard.  The  primarv'  source  of  inforiiution  utilized  was  the 
U.  S.  Department  of  Agriculture  D.)()7  Conservation  Needs  Inventoiy, 
adjusted  for  land  clearing,  and  supplemented  by  other  pertinent  infonua- 
tion.  Inasmuch  as  the  Lower  Mississippi  Region  is  predomiiuuit  1\’  agri- 
cultural, prinuir>'  eiiqihasis  herein  is  placed  on  draiiuige  probleiius  .uid 
needs  related  to  agriculture.  Only  cursoiy  examination  of  other  drain- 
age problenrs  ;md  needs  is  made.  Drainage  of  urban  areas  is  not  consid- 
ered to  1k!  within  the  scope  of  this  appendix.  . 


RITAITON  TO  OlllliR  ,\1T’L.ND1  .\LS 

Ihis  appendix  is  concenieu  with  agricultural  drainage  problems  in 
the  region  as  related  to  the  overall  plan  of  water  ;uid  l;md  use. 


'lliis  appendix  provided  inputs  to  the  Col  lowing  appendixes:  l.and 

Resources  {F),  Coastal  ;md  F.stuarine  (0],  I’lan  Foniiulation  (T)  , and 
Health  As]ieets  (M). 


Inputs  to  this  report  from  other  appendixes  aie  as  follows: 
Hconanics  (B) , Regional  Climatology,  Hydrology  ^md  Ccolog)"  (C) , 
I,;md  Resources  (i) , :ind  F’ish  ;uid  Wildlife  (Q) . 
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I.;inds  With  A Wetness  Hazard 

lliese  are  wetl;uids  with  either  a surface  or  intcnial  drainage  pro- 
blem. They  are  usually  lowhmds  covered  with  shallow  and  sometimes 
tennioraiy  or  intennittent  waters,  often  referred  to  as  swimips , hogs,  wet 
mc'adows , potholes,  sloughs,  and  river  overflow  lands.  \J 

When  considered  strictly  in  the  light  of  land  drainage,  wetland  is 
often  thought  of  as  hmd  on  which  excess  water  imposes  limitations  to 
some  of  its  potential  irses.  It  is  l;uid  characterized  hy  being  const;uitly 
or  perioiiical  ly  submerged  or  of  having  a const;uit  or  occasional  high 
water  table.  Within  the  scope  of  this  definition,  wetl.md  includes 
agricultural  l;mds  on  which  excess  water  inhibits  optiminn  agricultural 
production;  overflow  plains  of  stre.ms,  and  estuaries  and  coastal  litto- 
ral; and,  such  other  tracts  of  low,  wet,  soft  l.uul  variously  known  ;^s 
sw;mips,  marshes,  bogs,  morass,  and  fens. 

Wetlands  can  be  drained  or  filled  to  create  land  for  agricultural, 
industrial,  or  residential  exinuision,  or  for  puiposes  of  vector  control 
and  other  uses. 


Drainage 


I.;ind  drainage  is  the  removal,  by  artificial  means,  of  e.xcess  water 
from  on  or  within  the  soil  to  improve  the  condition  of  the  hmd  for 
agricultural  and  other  uses.  The  sources  of  excess  water  may  be  precipi- 
tation, irrigation  waste,  overl.md  flow  or  imdergroimd  seepage  from  deep 
aquifers,  floodwater  from  channels,  or  water  applied  for  special  pur]ioscs. 
I,;md  drainage  is  accomplished  hy  me;ms  of  const nictcd  engineering  works 
;md  may  represent  dee|)ening,  widening,  or  straightening  of  a natural 
channel;  the  enlargement  or  rehabilitation  of  existing  clnmnels;  the 


I/’TT.^S.  Ik'partment  of  tTie’Tiiter lor ,*  !■  i sh  and  Wildlife  Sen  ice,  Wethmds 
of  the  United  States,  Circular  7>9 , 19.S6. 
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construction  ol  open  channels;  tlic  installation  of  underground  tile  or 
conduits;  the  constiuction  of  drainage  wells;  the  installation  of  puiijjs 
for  removal  of  water;  the  constiuction  of  a farm  drainage  system  such  as 
V ;uid  l\  t\-j>e  ditches  along  with  dragline  ditches;  or  a combination  of 
these  methods.  .Vssociated  works  may  include  dikes  or  levees,  floodgates, 
water  control  structures,  low  water  weirs,  pipe  drops  and  other  erosion 
:uid  sedimc'nt  control  stnictures,  bridges  and  culverts,  l;aid  leveling, 
and  removal  of  snags,  brush,  or  other  obstructions  wbich  imjK'de  water 
f 1 ow . 


Drainage  Not  Needed  or  Not  Recommended 

lliis  is  kuid  on  which  drainage  measures  have  alread\’  been  installed 
or  drainage  is  not  needed.  Land  on  whicli  drainage  is  not  needed  or  rec- 
ommended includes  all  forest,  other  miscellaneous  lands,  such  as  marsh 
land,  some  of  the  pasture  land,  and  the  naturally  well  drained  crojilimd. 
Water  prolilents  ma\'  continue  to  e.xlst  on  some  of  tliese  lands  but  agricul- 
tural use  is  not  expected. 


1 )ra i nage  Needed 

This  includes  cropland  and  pasture  needing  draiiuige  for  the  effi- 
cient and  economical  production  of  crops  and  forage. 

Beneficial  effects  of  agricultural  drainage  are  increased  net  income 
from  agricultural  land  due  to  increased  yields  from  more  favorable  plant 
env  i ronmt'n  t , increased  operating  efficiencies,  shifts  in  cropping  pat- 
terns, ;uid  increase  in  hmd  values  all  through  reduction  in  e.xcess 
moisture  content  of  the  soil. 


lund  Capability  Classes 

Subclass  letter  w shown  with  classes  11  through  VI II  indicates  a 
wetness  hazard  or  shows  tliat  water  in  or  on  the  soil  interferes  with 
jihuit  growth  or  cultivation.  In  most  of  these  soils  the  wetness  hazard 
can  be  reduced  by  drainage.  Major  works  of  improvement  would  be  needed, 
however,  to  adequately  drain  classes  Vw  througli  VTIIw. 

land  capability  classes  and  subclasses  listed  lielow  define  the  se- 
verity of  the  soil  wetness  limitations  in  the  region. 


Class  1 Iw 

!sb i 1 s with  moderate  1 imi  tatat  ions  that  reduce  the  choice  of  phuits 
or  require  moderate  conservation  practices.  Wetness  in  this  soil  is 
correctable  by  drainage  but  exists  peniuuiently  as  a imxlerate  limitation. 
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L 1 as  s 1 1 1 w 

So i 1 s witli  severe  limitations  that  reduce  tlie  clioice  of  phaits, 
require  special  consenat ion  practices,  or  lioth.  A wetness  lia^ard  or 
some  continuing;  waterlogying  exists  after  drainage. 

Class  l\’w 

Soils  with  veiy  severe  limitations  that  reduce  the  choice  of  pl;mts, 
require  veiy  careful  imuiagement,  or  hotli.  hxcessive  wetness  exists  with 
a continuing  hazard  of  waterlogging  after  drainage. 

Cilass  Vw 

SoTls  subject  to  little  or  no  erosion  hut  witli  other  limitations 
iiiijiract  ical  to  correct.  Use  is  limited  largely  to  pasture,  range,  or 
woodland,  or  wildlife  food  ;uid  cover.  Usually  level  or  nearly  level 
soils  with  ponded  areics  wliere  drainage  for  cultivated  crops  is  not  feas- 
ible but  wliere  soils  are  suitable  for  grasses. 

Class  V Iw 

Soils  with  severe  limitations  tliat  make  tliem  generally  unsuited  to 
cultivation  and  limit  their  use  largely  to  pasture  or  r;mge , wcwdland, 
or  wildlife  food  :md  cover,  hxcessive  wetness  or  overflow  is  a limita- 
tion that  c;mnot  be  corrected  without  major  works  of  improvement. 

C.  1 ass  V I Iw 

fsoTT^  witli  veiy  severe  limitations  that  make  them  unsuited  to  cul- 
tivation and  that  restrict  their  use  largely  to  pasture,  nuige,  woodhuid, 
or  wildlife.  Wetness  and  overflow  are  more  severe  than  in  classes  Vw 
and  VI w. 

C 1 as  s V 1 1 1 w 

l?oi  Is  and  landfonns  witli  limitations  tliat  preclude  their  use  for 
commercial  plant  production  and  restrict  their  use  to  recreation,  wild- 
life, water  supply,  or  aesthetic  jiuiyoses.  hxcessive  wetness  hazard  is 
most  severe  and  is  a limitation  that  usually  cimnot  he  economically  cor- 
rected, Most  unclassified  tidal  marsli  is  included  in  this  class. 


l.iuid  Resource  /Xi'eas 

hiuid  resource  areas  are  units  of  land  tliat  are  cliaracterized  liy 
particular  patterns  or  soil  (including  slope  ;uid  erosion),  climate, 
water  resources,  liuid  use,  and  t>iie  of  fanning. 

lileven  major  land  resource  areas  are  found  in  the  region.  These 

are: 


I.R.A 

IX'  f i n i t i on 

l-oc.at  ion 

8(1 

Texas  Blackhuiil  I’rairie 

Ark.ansas 

1 15 

Centr.al  Miss.  Valley  Wooded 

Slopes 

Missouri 

11(1 

Ozark  llighhuids 

Ark.ansas,  Missouri 

118 

Arkansas  Valley  and  Ridges 

Ark.uis.as 

119 

(Xuachita  Nknuitains 

Arkansas 

1.51 

.Southern  Miss.  Valley  Alluviiun 

A1  1 st.ates 

152 

hasten!  Ark;ins.as  Prairie 

Ark;uis.as 

155 

Southern  Coastal  I’lain 

Miss.,  Tenn.,  La.,  Ark 

1.54 

.Southeni  Miss.  V.allev  Silty 

UliOmds 

A1  1 states 

150 

Gulf  Coast  Prairie 

Louisiana 

151 

Gulf  Coast  Marsh 

Louis  i;ma 

A more  detailed  discussion  of  these  l;md  resource  areas  is  foiuid  in 
;\}-)pendix  1',  hand  Resources. 


Water  Resource  I’l .inning  Areas 

I'or  pl.inning  purposes  the  region  was  divided  into  10  Water  Resource 
Phuining  Areas  (W'Rl’A's)  whose  bound.aries  generally  follow  major  Indro- 
logic  hoiuidaries.  WRPA  1 is  the  exception  consisting  of  the  area  along 
the  main  stem  of  the  Mississippi  River  lying  hetw’een  the  landside  toes 
of  tlie  main  stem  levees  where  levees  exist,  and  wliere  no  levees  exist, 
WltPA  1 h.is  its  hoiuidaries  as  the  top  h;mk  of  the  Mississippi  River. 

llie  Water  Resource  Phmning  Areas  and  Land  Resource  Areas  are  shown 
in  figure  1. 


PRlfSliNTATION  OF  MMIiRlAI, 


Idle  arrangement  of  this  .appendix  consists  of  ;ui  introduction  section 
followed  by  a regional  suiraiiary'  ;md  siuiunaries  for  each  of  the  Water 
Resource  Pl.anning  Areas  (WRI’A's).  The  regional  simtnarv  consolidates  .and 
presents  infonnation  on  .agricultural  land  dr.ain.age  contained  in  the  indi- 
vidual W’Rl’A  sections.  The  material  in  the  regional  simiii.aty  and  each  of 
the  Wld’A  sections  include:  (1)  the  present  status  of  lands  witli  a wet- 

ness problem,  existing  project  effects,  and  drainage  not  needed; 

(2)  drainage  needs  (jiresent  ;ind  projected);  and  (.i)  effects  of  drainage 
(economic  ;md  other  effects).  In  addition,  the  regional  summ.aiy  begins 
witli  a section  on  the  history  of  .agricultural  l.uul  drainage. 


iA  i ^ ^ 


* 


Nfl:n  101 0.CX.T 


rho  U.  S,  lK.'partn\eut  of  Agriculture  1%7  (louse lA'at ion  Needs  lnvci\- 
tor>-,  adjusted  for  l;md  clearing,  was  used  as  the  main  source  of  infor- 
mation for  determining  acres  of  soils  tliat  have  a wetness  hazard  imder 
present  conditions.  It  is  not  possible  to  project  future  drainage  prob- 
lenLS  and  needs  without  assuming  a future  land  use  pattern;  therefore, 
a future  l:md  use  patteni  was  developed,  based  on  projections  of  economic 
needs,  resource  availability,  land  cajiahility,  and  historical  trends, 
ilie  soils  expected  to  have  a wetness  hazard  and  the  projected  needs  for 
drainage  were  based  on  this  land  use  pattern  for  the  1980,  2000,  and  2020 
time  periods  and  is  the  same  for  both  the  .National  Income  (Prognmi  AJ 
and  Regional  Develojirnent  (Program  llj  objectives,  'lliis  future  hmd  use 
pattern  is  not  necessarily  comjiatible  with  tliat  which  will  result  fran 
fonnulation  of  the  regional  land  use  plan  as  displayed  in  Appendix  T, 

Plan  Pormu lation.  This  assumed  land  use  pattern  ajipears  conservative 
in  regard  to  acreages  of  future  crop  and  pasture  lands  when  compared  to 
the  future  crop  imd  pasture  land  needs  as  shown  in  .-fjipendix  P,  Land 
Resources.  Pood  ;ind  fiber  production  requirements  for  the  region  for 
future  time  fnunes  are  shown  in  Ajipendix  B,  hconomics. 

The  acreages  of  land  shown  throughout  this  appendix  as  having  a 
wetness  hazard  in  the  future  time  frames  were  determined  from  a physical 
standpoint  only;  i.e.,  those  lands  which  were  subject  to  this  physical 
wetness  hazard,  ilie  acreages  of  lajid  for  these  future  time  periods 
shown  as  needing  drainage  include  only  those  lands  expected  to  be  in 
crq)land  :md  a portion  of  the  jiasture  land.  A basic  assiiini)tion  w;ls  nuide 
tlvit  in  the  future  time  frame's  no  drainage  would  be  shown  as  needed  or 
recommended  on  lands  expected  to  be  in  forest,  other  miscel laneais  uses, 
;uid  most  of  the  pasture  lajid,  although  this  land  still  inis  a physical 
drainage  problem,  iliese  soils  are  identified  by  land  capability  classes 
and  subclasses  as  llw,  Illw,  IVw,  Vw,  Vlw,  \Tlw,  imd  \Tllw  (soils  with 
a wetness  liazardj. 

Cropland  and  pasture  acreages  recommended  for  drainage  in  future 
time  frames  were  based  u]wn  land  needed  in  the  future  to  produce  food 
and  fiber,  for  efficiency  in  production,  ;uid  for  vector  control  ;uid 
related  health  problems. 
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K 1-;  C IONA  L S U M M A R Y 


HISTORY 


Settlement  of  tiie  Mississippi  Valley  by  l.urope.'ins  started  in  the 
KHth  Centuiy.  New  Orleans  was  est^iblished  in  1718.  Much  of  the  hind, 
though  very  fertile,  could  not  be  cultivated  until  it  was  drained,  barge 
areas  in  northe;ist  Arkansas  and  the  delta  areas  of  Mississippi  and  bou- 
isi;uia  were  originally  swiui^)  ;md  overflow  areas.  Malaria,  a mosquito- 
home  dise;ise,  was  widespread  ;uiiong  inhabitants  of  these  wet  and  swiuiijiy 
areas . 


V 


' i 
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•Vs  a (irelude  to  achieving  a conq) rehens ive  solution  to  the  di'ainage 
problem  in  the  alluvial  valley,  tliere  must  he  widespread  knowledge  of 
the  origin  ;uid  development  of  drainage  as  ;m  ipstitution,  of  the  vaiying 
role  of  local.  State,  luid  federal  interests  in  hind  drainage  and  of  the 
related  social  ;md  economic  aspects. 

fhe  origin  of  land  drai:iage  in  the  United  States  goes  back  to  the 
nation's  earliest  settlciiK'nt  days.  There  were  millions  of  acres  of  wet- 
huid,  ;uid  the  most  accessible  ;uid  most  potentially  productive  land  was 
located  in  the  valleys  of  rivers  and  streaims  and  in  coastal,  estuarine, 
;uid  lake  tidal  plains.  fhe  use  of  much  of  these  huids,  however,  was 
constrained  by  aji  ovcrabund;uice  of  water.  iXiring  initial  colonization 
and  settlement,  lajid  drainage  was  mostly  the  undertaking  of  fanners,  a.s 
drainage  was  vital  to  agricultural  development. 

fhe  leder.'il  tiovenuiK.'nt  was  involved  in  oi'.ly  a small  ;unount  of  direct 
hmd  drainage  before  the  emergency  jniblic  works  project  in  the  I'.bMi's. 

The  Swamj)  Lind  Acts  of  184h  and  1850,  the  first  important  federal  drain- 
age legislation,  were  almost  the  only  stated  federal  polic)'  for  over  "5 
years.  Under  these  Acts,  millions  of  acres  of  swiuiqi  and  overflow  huids 
were  conveyed  to  states  to  facilitate  reclamation  for  agricultural  use>. 
Ihese  acts  were  also  intended  to  promote  agricultural  develojiment  luid 
provided  for  active  public  participation  in  drainage  activities.  \s  a 
result,  iiumy  of  the  lands  drained  during  tiut  period  are  ,unong  the  most 
[iroductive  agricultural  lands,  are  extensively  urbanized,  ;md  jirovide 
space  for  iiuich  coiiiiiercial  ;uid  industrial  development. 

Subsequent  to  the  Swiuiqi  band  Acts,  tlongress  has  enacted  numerous 
flood  control,  reclamation,  and  watershed  imuiagement  bills  providing  for 
waterflow  regulation  luid  other  drainage  measures.  The  intent  of  these 
later  acts,  however,  was  primarily  to  siqiport  individual  local  projv'cts. 

from  l'J25  to  IR-U),  considerable  effort  was  madi-  to  leluib i 1 i tate 
drainage  enterprises  suffering  ecoiujmic  distress.  Roth  tecluiical  ana 
direct  assistance  wer-e  provided  in  this  effort. 
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In  loJfi.'iI  legislation  [irovidcil  for  liver  basin  studies  uhieh 

were  implementi-ki  in  the  IbaO's.  liiis  legislation  directed  that  considera- 
tion he  gi\en  to  all  water  and  related  land  resource  neetls. 

In  I'.'ll,  under  hihlic  haw  534,  78th  Congress,  the  Federal  Covomment 
hroadi-'ned  the  llood  control  authorization  to  include  channel  and  major 
tli'a  inage  improvenn'iit  s . The  Watershed  Protection  ;uid  I'lood  Prevention 
Act,  hihlic  haw  5(>ti,  83rd  Congress,  has  enlarged  the  cooperat  i \’e  Job  in 
1;uk1  drainage. 

Prainage  laws  in  most  states  have  been  developed  gradually  from 
time  of  settlement  as  larger  ;md  more  costl>’  imjirovements  hav'e  been 
planned.  New  and  revised  statutes  in  some  states  have  contributed  to 
more  active  state  support  for  drainage  improvements. 

Drainage  districts  or  coqiorat ions  and  coiuity  governments  are  the 
im)st  coiiiiion  fonns  of  organizations  that  cany  out  drainage  work  of  public 
concent.  Provided  under  state  enabling  acts,  either  tv^te  of  organization 
is  effective  when  properly  administered. 

In  Missouri,  Arkansas,  ;tnd  Mississippi  the  numlter  of  organized 
drainage  districts  reached  a peak  between  1910  ;md  1920.  In  houisiana, 
the  1940  to  1950  period  was  one  of  great  activity  in  drainage  organiza- 
tion. However,  the  absence  of  regional  jil;mning  has  resulted  in  failure 
of  some  districts  to  reach  solutions  to  overall  drainage  prolilems. 


A typical  channel  in  tlie  region  serving  drainage  piuposes. 


10 


I 

1 


1.;uk\  drainage  has  been  a continuous  undertaking  by  both  tlie  private 
;uid  pulil  ic  sectors.  It  has  been  of  great  impetus  to  national  grov%tb  ami 
to  the  well  being  of  the  people.  The  approach  to  future  land  drainage 
activity,  however,  must  b.e  consideretl  from  a iiKire  enliglitened  point  of 
V i ew . 


I’RI:SI.,VI'  STATUS 


I,;uids  With  A Wetness  Hazard 


Presently  there  are  about  .S3. 8 million  acres  of  I.uid  in  the  region 
that  have  a wetness  hazard.  This  hazard  varies  in  intensity  and  mav  he 
intenial  or  e.xtemal.  Table  1 shows  Hind  with  a wetness  hazard  by  la..' 
capability  classes  and  subclasses  for  present  ;md  future  time  fr;ui\es  by 
Hmd  use  categories.  Table  2 gives  this  s:uiie  infoniiation  bv  land  resource 
areas  instead  of  Huid  capability  classes.  Table  7>  sbovvs  Hmds  with  a 
wetness  h.izard  by  Hand  use  ;md  Water  Resource  PHmning  Areas  for  present 
.md  I'uture  time  fr.ames.  figure  2 depicts  the  total  land,  the  cropland, 
uul  the  p.isture  with  this  problem.  'Hie  present  regional  Hmd  use  distri- 
bution percentages  of  this  land  are  as  follows: 


(aopHmd 
Pasture 
forests 
Other  band 


42  percent 

8 percent 
41  percent 

9 jiercent 


f.;uul  smoothing  and  leveling  is  an  integral 
part  of  a coiiqilete  drainage  progiaun. 


Table'  1 Vivs  ol  l.uui  bv  l.irul  , i-apabi  I i ? v and  -^ulHlass,  that  11)  have*  a 

Kitnc'^''  ba'.ml,  .uid  (J)  m-t'd  drainajic,  kl.(Ui‘V\|  sUNM\K^ 


('lass  \iid  'siTnla'-s  H ,T)T>iT  .V  rosl 


l,.uul  Use 

TTTu 

' \\\- 

Vw 

\TTw 

VTTTw 

■ b'tai 

PRl-.SINT 

^ops : 

With  .1  uetiK'ss  hazard 

8,'l'l.(, 

885. 5 

lOi.fl 

2 1 . .3 

(*.5 

13,91"  .0 

(21  i>raina)ie  needed 

5,585.’ 

025. 1 

'tO.H 

11. (• 

0.2 

", 9*8.5 

Pasture : 

nr^ith  a uefness  luzard 

1 ,185. 1 

710.5 

12S.fi 

10.3 

293.  I 

I.o 

:.8(i5.(. 

(2)  Uratna^e  needed 

109.2 

79. 1 

0.2 

- 

139.: 

1-orest : 

nVirifh  a hefness  hazar\l 

1 ,WM.  1 

5.217.5 

1 ,571.8 

887.4 

982." 

1." 

1 1.13". 3 

121  I'r.nnajic  needed 
Other: 

7TT  Tfith  a wetness  hazard 

1X5.  !> 

700.0 

15.' 

2S.S 

S.2 

"18.(1 

1 ,010." 

2,891 .9 

(2)  lhaina>'e  needed 
Total : 

rmfith  a wetness  hazard 

7,515.) 

1.5,107.7 

7.070.5 

.S.S62.  i 

0.30.2 

2,025.2 

1 ,022. 1 

3,3,841.8 

(2)  Itrainage  needed 

1 8 

5,997.9 

057.7 

^1  .0 

11.0 

0.2 

s.ir." 

lOSO 

(.reps: 

f 1 1 WT th  a wetness  hazard 

l.'XiC.S 

9,580.0 

9’4 . 5 

iiy.K 

i^.T 

14.  1 

15, ri." 

(2)  Drainage  needed 

188.0 

0,. 515.0 

'74.0 

S8.fi 

9.'’ 

11.1 

Pasture: 

rn  TGtTi  a wetness  hazard 

!)?(>.  4 

1,715.8 

71 1 . 7 

ns.o 

25.8 

303. 0 

1.0 

2,911.8 

(2)  Drainage  needed 

9.0 

179.5 

57.5 

IS.b 

(>.0 

10.2 

578.  I 

Purest ; 

nr~RTth  a wetness  hazard 

1 .lio.'l 

1,495.7 

1 , 105. 1 

1 

88".. 3 

900.(1 

1." 

12.131.9 

(2)  I^rainage  needed 
Other: 

fTT^'ith  a wetness  hazard 

711. .5 

787 . 5 

r.5 

32.3 

8.2 

740.  3 

1 .010." 

2,938.8 

(21  Drainage  needed 
Total : 

fll  hiih  a wetness  hazard 

7,;(.i.  1 

)5,5-’7.5 

7,Oo9. 1 

3.Sf)6.2 

939,0 

2.024.9 

1 .022. 1 

33,^00.2 

(2)  Drainage  needed 

7,197.0 

0,797.5 

'81.5 

"■1.1 

10.3 

24.3 

10,185.7 

2000 

Crops : 

(II  Kith  a wetness  liizard 

5.01«..7 

9,859.0 

940.5 

1 iy.2 

10.5 

11.5 

10,052. I 

( 2)  Dra 1 nage  needed 
Pasture: 

7,077.9 

0,808.7 

'11  .0 

(i3.7 

8. 1 

11.1 

10,258.9 

n)  kit*li  a wetness  hazard 

1 ,0.59.5 

1,797.7 

790.0 

151.5 

27.1 

323.0 

1 .0 

3,130,9 

(2)  I>rainage  needed 

'7. 1 

555.7 

109.1 

10.  1 

7.9 

30.2 

"91.1 

l orest : 

rn  TTith  .»  wetness  hazard 
(2)  Drainage  needed 
Other’ 

850.0 

5,970.  1 

1 ,578.5 

3 . 550 . 9 

88".  1 

96('.0 

1,7 

II.023.S 

rrPWith  a wetness  liazard 
(2)  I>rainago  needed 

1 94 . 7 

772  2 

47.5 

30.5 

8.2 

700 . 3 

I .010.*’ 

2,820.  1 

Total : 

1^1  V With  a wetness  hazard 

7,180.9 

15,549.8 

7.008.5 

3,SfiM 

939.2 

2.005.0 

1 ,022. 1 

33,(00.9 

(2)  Drainage  needed 

7,095.0 

7,. 505. 9 

851 .0 

82.8 

10.3 

U.3 

11.053,3 

2020 

Crops : 

m Hith  a wetness  hazard 

5,718.5 

10,100.0 

910.7 

105.3 

14.2 

24.8 

10,409.0 

(2)  I ha  inage  needed 

2,748.0 

7,000.4 

700.5 

Ol  .0 

7.0 

24.4 

10. "00. 3 

Pasture : 

rn  Kith  a wetness  fi.izard 

1 ,0.50.0 

1 ,589.5 

.540.5 

170.8 

29.9 

357.8 

1.0 

3,315." 

(2)  Drainage  needed 

120.7 

052.7 

154.0 

11.4 

10.5 

04.3 

1,010.1 

Purest : 

rn  VTth  a wetness  hazard 
(Z)  Drainage  needed 
Otfier: 

095.7 

5,079.0 

1 ,557.4 

3,548. 1 

887. 1 

904 . 8 

4.7 

11,115.4 

m Vith  a wetfK’SS  hazard 
(2)  Drainage  needed 
Pot  a 1 : 

101.0 

151.8 

15.2 

30.  S 

7.8 

025.9 

1 ,0(0.7 

2,o3'».5 

m R'lfh  a wetness  hazard 

7,124.1 

15.520.7 

2.007. 1 

3,801.0 

9.39.3 

1 ,9-'3.3 

1 .022.4 

33,508.2 

(2)  Drainage  neeiled 

2,808.2 

7,745. 1 

920.5 

lOH.  1 

17.5 

SK.7 

11, "40.1 

vtn  • ^4; 
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l.ibh' 


V rr'i  ('t  l.iiul  Th.it  li.iva*  n wotru.’'^'^  li.iz.inl  f'v  w.itor  r<‘si'Ui\o  pl.innin^  .irx*;is,  larui 
rfsoum*  .iroas,  anJ  m.iir)r  lanJ  ust-,  AIAJ,  SIAM\R^ 


ivm’\ 

1 K.A 

(Yoplarul 

Pa^'twrc 

loro  St 

Olhi'r 

Tot.il 

1 

,000 

Pill  SI  .VI 

5 

8(1 

-.5 

1 1 .0 

10.' 

50. 1 

- • •' 

115 

1).  1 

0.8 

D.() 

1 .8 

2 

1 10 

ID.  9 

.S.6 

.3.0 

10.5 

2 

118 

22.7 

2’’. 2 

2_2J) 

0.5 

*’3.5 

5 

1 10 

2.y 

10.1 

81  .0 

0.  1 

101.0 

Ml 

151 

8,175.' 

917.9 

(» ,2.30 . (i 

11'.  1 

16.011.6 

1 52 

-i3o.y 

10.5 

105.0 

10.2 

6S5.  1 

155 

650. 3 

508.  1 

4 ,003.2 

58.0 

5,000.8 

154 

-3,08.3.8 

1 ,088.1 

2,'1'.2 

128.0 

■',018.0 

1.50 

1 .255.0 

125.  1 

!(«(>.  0 

5*^.2 

1 ,570.0 

1 .'.'.111 

151 

28.0 

285.0 

100.5 

2,238.4 

2,63''.? 

kf^ion  li'taN 

15,04'.0 

2,805.0 

11. 15'. 5 

2 , 89 1 . 9 

53,841,8 

1080 

s 

80 

0.0 

12.5 

10." 

50.1 

115 

0.4 

n.8 

0.6 

1.8 

7 

110 

10.0 

.3.6 

5.0 

- 

10.5 

2 

118 

22.7 

yn  t 

22.9 

0.5 

"5.5 

5 

110 

1 .0 

20. 1 

81  .6 

0.4 

101.0 

Ml 

151 

0 , 504 . 5 

055.5 

5,524.0 

155.0 

16,01(4.6 

> 

152 

151.0 

20.0 

105.0 

8.2 

6SS  . 1 

5, 1,5, •’.8, 1), 10 

1.55 

752.0 

.389 . ^ 

4,410.4 

85.1 

5,(>05.8 

’.5, 1,5, (I,-, 8.0 

154 

5.058.'’ 

1 ,060.5 

2.080.1 

158.2 

6,965.5 

1) 

150 

1 ,252.7 

151.0 

101 .0 

2'.1 

1 ,5'2." 

1 .1'.ll’ 

151 

52.0 

290.8 

100.0 

2,228.5 

2,05'.' 

kt’^lion  Totals 

15,174.7 

2.91  1.8 

12,151.9 

2,038.8 

53.  "60. 2 

2000 

5 

Hh 

5.2 

11.2 

10.' 

50.1 

2,3 

115 

0. 1 

0.8 

0.6 

1.8 

2 

1 10 

10. 0 

5.0 

5.0 

10. 5 

2 

118 

22.7 

yy  y 

22.9 

n.s 

"3.5 

5 

110 

1 .0 

21.1 

80.0 

n.  1 

104.0 

All 

151 

0,842.4 

995.6 

1.810.1 

.348.5 

10,002. 1 

■y 

152 

44'. 0 

20.0 

182.0 

5.2 

055.4 

’,5,1,5,7,8,0,10 

155 

770.3 

110.1 

4,5,52.  1 

60.7 

5,0.59.2 

’,.5, 1,5, 0.7, 8,0 

1.54 

5,005.5 

1 ,145.0 

1 .OO'.O 

110.5 

6,805.9 

0 

1.50 

1 ,210.5 

151 .0 

101  .0 

'7 

1 ,550.0 

1 .'.'.10 

151 

52.0 

3)0.8 

10(1.  (4 

2,108.5 

2,61"." 

kcj{i<in  lotals 

10,052. 1 

5,150.0 

11  .025.5 

2,820. 1 

55,626.9 

2D20 

5 

86 

5.2 

11.2 

10.’ 

50. 1 

:,5 

115 

0.  I 

0.8 

0.(4 

1.8 

2 

no 

10.0 

5.0 

5.0 

10.5 

2 

118 

25.1 

27.2 

22.9 

0.  1 

"3.3 

5 

no 

0.0 

22.1 

79.6 

0.  1 

105.0 

All 

151 

10,101.5 

1 ,048.5 

I.S22.8 

255.5 

IS, 92". 9 

y 

152 

450.4 

21 . 1 

182.0 

1.0 

055.4 

2, 5, .1,5, 7, 8, 0,10 

155 

788. 1 

178.8 

1,2’1.0 

87.6 

S ,026. 1 

2,5,1 ,5,0, 7, 8.0 

1 51 

5,  •’74.0 

1 ,227.0 

1 ,758.0 

128.0 

6,889.1 

\) 

150 

1 ,215.0 

150.0 

150.8 

18.7 

1 ,540.5 

1 ,0,10 

151 

10.0 

.542.8 

10O.5 

2,1 15.8 

2,055.' 

kc*Ri()i»  lotals 

10,100.0 

5,545.7 

11,115.4 

2. 05'. 5 

55,S08.2 

Ei 


taM*  ' Hith  I ^ iluMtlv  "r  n«‘t  w'V'kNl,  i/vl 


- 

bv  »is«-  .uvl  fc.itet  t‘l.mnini:  AiriH,  'FH\K» 

r»t  irnwf  \Tre.kTv 

bith  ,i  Wtm*'s  iU^itfJ  -Vr  V-i  V-edi’d 

(4tfcl 

imin 

mnn 

lO-O 

Tow 

'7370 

3*450 

TWO 

I 

,oW  V.IV- 

. . . ■ . 

1 

Mt.l 

P3.I 

133.1 

133.1 

133.1 

133.1 

133.1 

133.1 

1’4'turr 

:u,4 

;n.4 

20.1 

JO.  1 

JO.  4 

20. 1 

2»>.  1 

20. 1 

fotf-t 

•So  . « 

'•50  1 

'50.  1 

'v». » 

*50.1 

*5(».  1 

*50.4 

'*,n  i 

•’thri 

Sl.^ 

51.3 

51.3 

51.3 

51.3 

51.3 

51.3 

51.3 

•!  il 

W,.' 

‘155.: 

935.2 

955.2 

95!,.  2 

955.2 

955.2 

953.2 

: 

s.u:.b 

5,;*.4." 

5,183.  3 

■'.'■50.2 

1 .H».3.l 

1 .863.1 

1 .Hf'3.4 

1 . 1 

3,. 19.5 

3. 3*1. 5 

3,1, J9, 9 

3.689,8 

Pi-r«ir«- 

inn, 7 

in*. 9 

168.1 

1*1.3 

l6‘l.7 

16I>.| 

I6I..J 

1 

1.8 

1.9 

5.2 

i.:iM.s 

l.0O*,*» 

‘*18.2 

902.1 

1,204.5 

1 ,fi*r.7 

91K.J 

‘RIJ.  1 

• 

■»rhiT 

t -s..' 

158.8 

*9.6 

22,0 

1*5.2 

158.8 

*'1.6 

22.0 

«•  .nbi.o 

n.nS'M 

n,<*19.J 

6.M5.9 

3,412,5 

3,;w>.o 

3,«*J'.4 

2,950.9 

',.'49.5 

3. 3-3.1 

3,t»2l..s 

3,695.0 

\ 

1 .OAA.H 

l.Pn.8 

1. 321. 1 

1,311.8 

*53.9 

*53.n 

*19.9 

724 , ' 

329. ‘I 

523.8 

5*1.2 

58*. 1 

r^vturr 

r’’.  1 

p3.8 

l'n.6 

2ui.n 

1*6.9 

1*3.1 

1*3.1 

P3.  1 

0.2 

0.4 

3.2 

31.2 

Fon*'* 

*69.0 

5n*.3 

516.- 

Vih.n 

*69,0 

5t*.3 

519.* 

'thcr 

If..: 

S2.n 

56.1 

56,1 

If  . J 

52 ,6 

V*.l 

36.1 

I 

:,0*n.5 

2.0'’0.5 

2,07(t.  3 

1 .*16.0 

1 ,516.3 

l.l"6.l 

1.452.2 

330.1 

.524.2 

5*1. 1 

6J8.3 

\ 

:,nSf>.9 

5, 130.0 

3,.'6*M 

3,3Hn.' 

l.:25.3 

1 ,JJ4.6 

1 ,224.* 

1,21*. 8 

1,425.6 

1.911.1 

2,035.1 

2.168.9 

y^H.9 

350.4 

350.8 

341.5 

338.9 

32*.  3 

32".  3 

29*.  4 

23.1 

23.5 

U.l 

5r:.3 

13*».8 

342.5 

1 ,033.1 

5*:.. 3 

439.8 

312.5 

Othc'T 

O'*  . 3 

K'..' 

55.* 

123.3 

9*.  3 

8". 2 

55.7 

4 J4fi.s 

l.lSn.O 

4. 13'. 9 

1,126.1 

2. *20. 9 

2.221.5 

2, 0*9,0 

1,913.1 

1,125.6 

1,934.5 

2,1158.9 

2,213.0 

(■ropl.intl 

s 

Ili.’.N 

M3.0 

■|5-1 

770.9 

:r.H 

1M.‘* 

165.* 

158.5 

235.0 

IlK.l 

519.  1 

612.4 

?'i." 

30‘i,8 

321.1 

.359.2 

2V..2 

252.1 

252.1 

252.3 

38.5 

57.* 

6‘».0 

106.9 

3,*H4.8 

3.644.5 

3,511.3 

1.0*3. 6 

.3, *84.8 

3,611.3 

3,541,3 

‘•thcr 

:n.  1 

IV.. 0 

150.0 

156.5 

26.1 

136.0 

iso.n 

156.5 

Nd>tot4l 

I.S27.2 

4.Hi3.n 

l,8V».S 

1,82*. 9 

1.553." 

1,3.3*. 8 

1,212.1 

1.108.6 

2*3.5 

505.8 

MR.  1 

*19.3 

Crt»pianJ 

(* 

I,7.*4.9 

1 .*82.6 

1,810.5 

*13.2 

713.  J 

7M.I 

*01*. 0 

912.1 

I ,on.8 

1 ,0-1.5 

1,131.5 

^97. 1 

3-0.4 

372.4 

3*5  * 

281.2 

254.5 

234.5 

234.6 

115.9 

115.9 

ir.9 

121.1 

Forot 

’9S.0 

n*lS.4 

641.3 

579.“ 

*95.0 

695.1 

(.11.3 

5*0.7 

»»thrr 

24.5 

24.1 

IK. 8 

in.i 

24.5 

24.1 

18. R 

10.1 

s»d>tol  .»l 

841.9 

2.815.1 

2,815.1 

2,H0(>.0 

1 ,813.9 

1 ,68*.  1 

1 .625.* 

1,553.1 

1 .028.0 

1.12*.- 

1,189.1 

1,252.6 

( ropl.inJ 

? 

rb.\ 

545.3 

I'Hl.H 

50*. 0 

r*.5 

1*5.6 

162. fi 

161.3 

‘18.8 

V.9.- 

328.8 

315.* 

f’.tJ'fi/ro 

3P.4 

294.: 

V.1,2 

.383.3 

31“.l 

286.2 

286.2 

286. 1 

8.0 

*5.0 

9*. 2 

h>rc*st 

057.9 

3‘'8.5 

.3V..5 

320.0 

65*. 9 

3*8.5 

356.5 

320.0 

in. 9 

13.0 

15.6 

13.8 

10.9 

13.0 

15.6 

13.8 

sitfitotil 

1,’62.5 

1.231.0 

1,224.1 

1,224.1 

1,163.* 

853.3 

820.3 

"HI  .2 

9K.8 

3*7.7 

103.8 

142.9 

CixjpIiinJ 

H 

153.9 

l‘>4.2 

1*6.8 

181 .9 

89.6 

81." 

80.3 

*1.5 

6 1.3 

112.5 

96.5 

no.  1 

P-Avuirc 

505.0 

300.8 

329.* 

354.5 

25*.  3 

231.1 

2.31 . 1 

231.1 

48.3 

69.- 

98.6 

123.1 

Porv^t 

J,.5If).A 

1,44.3.1 

I. 401. 2 

1,339.4 

1,510.8 

1,443.1 

I. 101. 2 

1.339.4 

• nhcr 

30.0 

35. n 

38.6 

37.2 

VI. n 

35.6 

38.6 

37. 2 

Vjhtotiil 

2,000.3 

1 .9*3.7 

1 ,946.3 

1,913.0 

1 ,887.* 

1,791.5 

1,751.: 

1 .6*9.: 

112.6 

182.2 

1"5.1 

233.8 

C rupl;uul 

9 

2,231.5 

2.39-.0 

2,466.1 

2,509.0 

679 . 2 

658.0 

WH».7 

3R3.il 

1 .552.3 

1 ,*39.0 

1 ,865.4 

1,926.0 

F*asf  life 

TP. 5 

TM.3 

8.37.4 

9|2.* 

502.* 

502.  S 

502.5 

19N.  1 

214.8 

2SK.8 

331.9 

411.3 

Forest 

2,1.31.3 

1,930.1 

1 ,783.3 

1,679.1 

2,131.3 

1 ,9  V..  1 

1 ,*83.3 

1,679.1 

•itlirr 

*'‘’1.0 

"45.*’ 

734.3 

698 . 1 

"71 .0 

*45.7 

*31.3 

69H.1 

Subtut  ill 

5.851.3 

5,840.1 

5,821.1 

5. ■’99. 2 

4,081,2 

3,842.3 

3,620. N 

3,458.9 

1 ,7h'.l 

1,99*. 8 

2,200.3 

2,340.3 

Cropltind 

in 

22h.« 

219.7 

223.4 

218.5 

115.8 

100.0 

102.6 

90.0 

in.o 

119.* 

120.8 

12.8.5 

1‘rtSlUft* 

117.2 

U>5.8 

193.2 

222.5 

125.* 

1:2,8 

122.8 

119.8 

21 .5 

13.0 

*0.4 

10:.* 

Forest 

1,211.4 

1,200.3 

I.PI.8 

I .162.6 

I.2IM 

1,206.3 

i.ri.8 

1,162.6 

<)tl»er 

1,033.1 

1,624.1 

1 ,588.6 

1 ,SV-.l 

1,633.1 

1,621  1 

1 ,'*HH.6 

1,536.1 

itfttOt-il 

3,218.8 

3,215.9 

3,P*’.n 

3,140.0 

3,086.3 

3,055.2 

2,'83.n 

2, '108.  8 

132.5 

162.- 

191.2 

231.2 

(:rttpl.md 

AM 

13,'«47.0 

15,474.' 

16,052.4 

16,409.6 

5, ‘*68. 5 

5, 86*. 4 

5,793.5 

5.*‘>‘f.3 

*,9*8.5 

9,N**.3 

10,258.9 

10,-00.3 

I’ii.stiire 

:,Hh5.6 

2.914.8 

3,1  VI. 9 

3.315.* 

2,126.4 

2,3V.. 4 

2.336.5 

2, 2**9. 6 

439.: 

5*8.1 

*94 . 1 

1.046.1 

Forest 

11,137.5 

12,431.9 

n .623.5 

M.IIS.4 

11,137.3 

12,131.9 

11,623.5 

11,115.1 

<ther 

2.891.9 

2,938.8 

2,820.1 

2,637.5 

2.891.9 

2,938.8 

2,820. 1 

2.63*. 5 

Keftion 

3.3,811.8 

33,760.2 

33.626.9 

33,508.2 

25,424.1 

23,5*4.5 

22,573.6 

21,761,8 

8,417.7 

10,185." 

11,053.3 

11, *46.1 

14 
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l;xistiii^  Projects  liffects 


Inventoi'v  data  in  table  ?>  shows  that  drainage  has  already  been 
applied  or  is  not  needeil  on  about  2S.4  million  acres.  Past  tlrainagc 
works  have  been  established  by  drainage  ;md  levee  districts,  comities, 
watershed  improvement  districts,  fanners  groups,  .and  iinlividual  owners 
and  operators.  Agr i cul tur.al  drainage  has  already  been  applied  on  .appro.xi- 
matelv  S.9  million  acres  of  land  used  for  cropland,  and  on  .approximately 
2.4  million  acres  of  the  pasture  l;md. 

Data  from  the  1959  U.  S.  Census  of  .Agriculture,  Volune  IV,  Drain.age 
of  Agricultur.il  l.ands , shows  a total  area  of  about  1 million  .acres  in 
more  than  2,nno  orgmiiicd  drainage  entennises  in  the  region. 

In  iiKire  recent  times,  federally  assisted  projects  have  resulted  in 
establishment  of  drain.age  outlets.  lAibl  ic  Law  Sbb,  the  U'atershed  Pro- 
tection ;md  flood  Prevention  Act,  and  technical  assistance  through  local 
conseraat ion  districts  have  assisted  with  installation  of  drainage  works. 
About  84  PI.-5bb  work  pl;ms  ;uid  five  Resource  tbnservation  ;md  Dt'velo[imcnt 
Projects,  m:uiy  of  which  contain  drainage  assistance  element'^,  have  been 
approved  for  operations  in  the  region. 


•Some  existing  projects  in  the  region  have 
led  to  drainage  and  land  clearing  of  mar- 
ginal l;mds  for  prcxluct  ion  of  crops. 


lb 


nra ina^e  is  not  needed  or  recommended 
in  natural  wetland  areas. 


Diainage  Not  Needed  or  Not  Recommended 


Hiis  is  l.uid  on  which  drainage  measures  liave  alread>'  been  installeii 
or  l;uul  whicli  is  not  considered  to  need  drainage.  At  this  time  drainage 
is  not  considered  to  he  needed  or  recommended  on  all  lajid  in  forests  and 
other  miscel  l.'uieous  uses  ;uid  a portion  of  the  l;md  used  for  pasture, 
although  these  l;uids  continue  to  have  a wetness  hazard.  Hiere  ai'e  pres- 
ently aiJjirox imately  14.1  million  acres  of  forest  ;uid  2.9  million  acres 
of  other  misce  1 hmeous  uses  in  tliis  categoiy  within  the  region. 


DRAlN'ACi;  .\i;ii)S 


I ’resent  N'eeiis 


Tables  A and  4 and  figuie  s show  that  apprcjximateh'  8.4  million 
acres  of  l.uul  need  to  be  drained.  Of  this,  approximately  8 million  acre 
are  currently  used  for  crop  production  and  4a9,20(1  acres  are  used  for 
p.isture  ;iinl  for.ige  production.  Drainage  is  needed  on  this  land  to  meet 
the  demand  for  food  and  fiber  and  for  efficiency  in  production. 


■•t 

i 

I)r;iin;ige  is  ncedc'd  on  some  l;mds  to 
meet  the  demand  I'ot'  food  and  filler. 


Table  4 - Drainage  needed  by  Md’A's,  WiC lON’AI,  SIJMVIARV 


I’ro  ieetelT 


Inerease 

(19'’0-202()) 


keg i on 
Totals 


Pasture 
(Cropland 
Region  Totals 


Acres  of  T;md  Needing  Drainage 
WXWONAI.  SUMMARY 
figure  3 


luture  Needs 

future  drainage  needs  in  tiie  region  for  1980,  2000,  and  2020  are 
approximately  10.2  million  acres,  11.1  million  acres,  ;md  11."  million 
acres  respectively,  based  on  an  assumed  future  l;md  use  as  previously 
e.xplained.  Tables  3 ;uid  1 ;ind  figure  3 show  expected  future  needs  for 
drainage . 

On  l;md  irrigated,  drainage  is  veiy  important  and  especially  needed 
for  efficient  production.  It  is  necessary  that  surplus  water  be  allowed 
to  run  off  in  a reasonable  time.  In  the  event  of  heavy  rainfall  Just 
after  the  land  had  bet'n  irrigated,  poor  drainage  will  cause  a reduction 
in  production  or  even  crop  failure.  Adequ.ite  drainage  is  necess.irv  fox- 
rice  protluct  ion  in  order  to  control  disease  and  in  cai'rying  out  needed 
cultural  practices. 


luturc  drainage  needs  include  open  lands  for  more 
efl'iciency  in  production  and  for  vector  control. 

Id'I’l.ClS  OF  DlUlNAOi; 


Fconomic 

Agricultural  draituige  will  increase  tlie  net  income  from  agricultural 
land  hecause  of  increased  yields  from  more  favorable  pl;uit  environment, 
increased  operating  efficiencies,  shifts  in  cropping  patterns,  and  in- 
creased l.uul  \alues.  Also,  drainage  will  hi'ing  about  iiK)re  sanitai")'  con- 
ilitions  on  faniis,  imiirovement  of  living  conditions,  impmvement  in 
env  i ronnK'iit  , ;md  economical  stab  i 1 i z.at  ion  of  enteiprises  relatcil  to  agri- 
cultural production.  Health  will  be  improved  from  iiro|icr  drainage  be- 
cause of  the  reduction  of  halOtat  suitable  for  the  production  of  pest 
species  of  mosquitoes.  Piaimed  maintenance  on  iii^^roved  cliaiuiels  will 
enluuice  the  effectiveness  of  mosquito  control  prograiius. 


Other  Hffects 

'Ilie  more  significant  adverse  effects  of  installation  of  drainage 
measures  include  reducing  wetland  wildlife  habitat  areas,  inducing  addi- 
tional clearing  of  forest  lands,  leducing  or  destroying  stream  fishen' 
resources,  and  decreasing  stre;un  water  tiuality  by  turliidity,  following 
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constiuft  ion  of  drain.ige  channels,  nicse  adverse  effects  could  be  mini- 
mized by  addition  of  measures  to  maintain  water  levels  in  selected  low 
areas,  avoiding  const  met  ion  on  stre;uns  with  good  fisbeiy  resources, 
installation  of  vegetative  pl;mtings  on  newly  constructed  areas,  and 
other  measures,  such  as  infonnat ional  efforts  with  landowners  to  refrain 
t rom  additional  clearing  of  forest  lands. 
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K U 1’  A 1 


I’l^liSI'.XT  STATUS 


Lands  With  A Wetness  lla::ard 

I’l'eseiith’  tliere  are  9SS.2  tliousand  acres  of  land  in  WRI’A  1 that 
have  a ui'tness  liazard.  This  lra:ard  varies  in  intensity  and  may  he  inter- 
nal m-  external.  Talile  sliows  tliis  land  by  land  capahilit\'  classes  and 
'^iil'c  1 asses  for  present  and  future  time  frames  liy  land  use  categories, 
fable  f>  gives  this  same  infonnation  by  land  resource  areas  instead  of 
i;uid  capability  classes.  Table  7 shows  l;mds  with  a wetness  hazard  ly 
l;ind  use  categories  for  ['resent  ami  futui'e  time  fnunes.  Figure  4 shows 
the  total  land,  the  cropland,  and  the  pasture  with  this  problem. 


Lxisting  Projects  F.ffects 

lliere  are  no  existing  works  of  imj'rovement  in  this  WRPA  that  would 
[irovide  ;my  draiaage.  Works  of  im['rovement  completed  in  the  jiast  were 
for  flood  control  in  adjoining  WRP.A's,  for  channel  stabilization,  and 
for  navigation.  Infonnation  on  these  woi'ks  of  im|irovement  is  sliowti  in 
Appendix  1),  Inventory  of  Facilities. 


Hrainage  Not  Needed  or  Not  Recommended 

'Iliis  is  latui  on  whieh  drainage  measures  have  already  been  installed 
or  land  which  is  I'ot  consideivd  to  need  drainage.  Drainage  is  not  con- 
sidered to  be  needed  in  tliis  WRPA  due  to  its  location  within  the  region, 
its  being  subject  to  severe  and  frtxjiu'nt  flooding  from  the  main  stem 
Mississipi'i  River,  and  since  no  I ami  use  change  was  anticipated  from 
[iresent  to  1'utui‘e  t iii\e  [periods. 


DRMNV:'  Vi  I DS 


Pri'scMit  \nd  Futurv  Ni'eds 

\s  explained  above,  drainage  is  net  considered  to  be  needed  on  ;uiv 
lami  in  this  WRPA,  although  this  land  has  .a  present  and  future  wetness 
hazard. 
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- 4.  ' 


mW  • 


T.iMo  5 - .Vrt'S  of  land  by  major  land  use,  cajiability  class 
;uk1  subclass,  tiiat  luive  a wetness  hazard,  1 


CITiss  ^iTx  1 a!^s~  tT,00n  Acre?r}^  “ 
J_V'w  Vvv  "VIw  \’llw  \'Illw  Total 


h.and  Use 

l.lj' 

UJhr 

Crops : 
m-^ith  a 
wetness 

hazard 

52.(1 

68 . 5 

Pasture : 
ni  Kith  a 
wetness 

hazard 

2.6 

10.7 

Forest : 
m With  a 
wetness 

hazard 

50.5 

181.9 

Other: 
Trnvith  a 
wetness 

haza  rd 

7.1 

4.2 

Total  : 

(11  Kith  a 
wetness 

hazard 

112.8 

265.3 

I’RhSIAT  AVD  f-imiRi;  \J 


5.8 

6.1 

- 

0.  I 

- 

133.1 

2.6 

0.8 

- 

3.6 

0.1 

20.4 

41.9 

414.2 

- 

61.7 

0.2 

750.4 

1.2 

10.2 

- 

16.4 

12.2 

51  .3 

51.5 

431.3 

81.8 

12.5 

955.2 

\J  No  present  or  ’future  drainage  is  considered  needed  in  tliis  KRl’A. 


Table  6 - Acres  of  l:uid  that  have  a wetness  hazard  by  l;ind 
resource  areas  ;md  major  land  use,  U'RRA  1 


L16\ 

Cropl;md 

Pasture 

131 

133.1 

20.1 

151 

- 

.3 

Total 

133. 1 

20.4 

Forest  Ot  he  r Total 

1,000  Acres — 

I’RHSMNT  AM)  lAJlTJiy; 

750.1  42.0  045.3 

.3  9.3  9.9 

750.4  51.3  955.2 


Table  7 - l.ands  with  a wetness  liazanl,  drainage  already  applied 
or  not  needed,  ami  drainage  needed,  bv  major  land  use, 
IVRl’A  I 

~ ~ I, amis  Witli  A DraTnage  A1  really^ Xppl  ieJ  ^ 

band  Use  Wetness  Hazard  or  Not  Neetled  Drainage  Needed 

rr. - 1 , noo“\cVes- TTTT:7:r:TV.-. 


pm;si;NT  .and  iTmiiti: 


Miss i ss ippi 

River  (0) 

Cropl  :md 

lAA.l 

133.1 

_ 

Pasture 

20.4 

20.4 

- 

bores t 

7.S0.4 

750.4 

- 

Other 

■SI  .3 

51.3 

- 

Total 

9S5.2 

955.2 

- 

Pasture 

Cropland 

WRPA  Totals  r— n 


Acres  of  lauid  With  a Wetness  Hazard 
WRPA  1 
I’igure  4 
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U R 1’  A J 


I’l^iSliXT  STAHJS 


l.ajuls  Witli  A Wetness  Hazard 

I’resently  there  are  ().7  million  acres  ol'  land  in  WRl’A  1 that  have  a 
wetness  hazard.  Ihis  hazard  varies  in  intensit\'  and  may  he  internal  or 
external.  Table  H shows  tliis  land  b\'  land  capability  classes  ;uid  sub- 
classes Tor  present  ;uid  Tuture  time  Trajiies  by  laJid  use  categories. 

Table  ‘J  gives  this  siuiie  infoniiation  by  l;md  resource  areas  instead  of 
huid  capability  classes,  i'able  10  sliows  latids  witli  a wetness  hazard  by 
subbasins,  by  l;uid  use  categories  Tor  present  atid  future  times  frames, 
figure  5 sliows  tlie  CNl  lu'drologic  subbasins.  lugure  (>  shows  tlie  total 
land,  the  cropland,  :uid  the  pasture  with  this  problem. 


l.xisting  I’rojccts  bffects 

i'able  10  indicates  tliat  drainage  is  not  needed  or  has  already  been 
established  on  about  3.4  million  acres.  Past  drainage  works  liave  been 
established  by  drainage  ;uid  levee  districts,  counties,  watcrslied  iiiijirove- 
ment  districts,  fanner  grouiis,  and  individual  fanners.  In  more  recent 
years,  federal  h’  assisted  projects  by  the  Coips  of  bngineers  have  result- 
ed in  establishment  of  major  drainage  outlets  on  some  projects.  Tlie 
IJ.  S.  Department  of  Agriculture,  under  Public  baw  50(),  the  Watershed 
Protection  and  flood  Prevention  Act,  has  jilanned  or  established  watershed 
projects  in  this  Wltl’A.  These  projects  were  predomiiuuit ly  for  flood  pre- 
vention but  also  provided  outlets  for  drainage  in  most  cases.  Details 
of  each  project  in  this  planning  area  are  shown  in  Appendix  1),  Invcntoiy 
of  facilities. 


Drainage  Not  Needed  or  Not  Recaiimended 

At  this  time,  drainage  is  not  considered  to  be  needed  or  recaiimended 
on  all  forests  or  other  miscellaneous  uses  ;md  a portion  of  the  land  used 
for  jiasture,  although  these  lands  continue  to  have  a wetness  hazard, 
lliere  are  presently  1.2  million  acres  of  forest  and  .2  million  acres  of 
other  miscellaneous  uses  in  this  category  within  this  W^Rl’A. 
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lablr  S A«.  res  ol  I.uui  hv  m.nor  l.uul  u'^c,  t.tp.il 

ilitv  class,  and  subclass,  rh.if  il)  have  a 

UOtiK'SS  >Ki 

Mid,  .Uld 

( 2 ) need 

vli.nna^e, 

rtkl’\  2 

1..uk1  IJ'if 

(*1  ass 

-\nd  Sufvl.iss  (1,000 

V res ) 

TTw 

TTTw 

T\V 

Vw 

MTw  " ■ THTw  " TTiTaT  ' ' 

I’RI  SI.ST 

Cr^is- 

(!'  ’>ith  11  wi.'tiK"'S  h.i2,ml 

1 .M  l.'.i 

3. 133.9 

18. 1 

0."’ 

15.0 

5.112.6 

( 1 hrainago  ncodi'd 

80‘j.n 

2 , .399 . 0 

33 . 5 

0.  1 

7.0 

3,219.5 

Cast  lire: 

rn  "ViDi  a wetness  hazard 

hfi.t* 

95.8 

3.2 

2.8 

1.3 

169." 

(2)  hrainage  needed 
K'resr  : 

rm\Tth  a wetness  hazaid 

2-12.1 

813.6 

18.2 

11.6 

H().n 

1,201.5 

(J)  Itrainayic  needed 
Other: 

rrrVith  a wetness  hazard 

S4.S 

117.9 

1.2 

I .6 

rs.2 

(2)  Ihaina^je  needed 
Total: 

rn  "With  a wetness  hazard 

1,9'’8.I 

4,191.2 

69 , 5 

19.3 

103.9 

6,6(»2.0 

(2)  Hrainajie  needed 

80n.h 

2 , 399 . 0 

.33.5 

0.4 

*’.0 

3,249.5 

1980 

rroi>s : 

TTTWith  a Wetness  h.izard 

1 ,h‘.h).4 

3,472.7 

46.9 

0.7 

IS.O 

5,234.:’ 

(2)  I»r:mia>ie  needed 

81>4 . 1 

2,437.5 

32 . 3 

0.4 

7.0 

3,371.3 

I'asture: 

nr~KTtli  .1  wetness  hazard 

OS.I 

94 . 2 

4.5 

2.8 

1.3 

16". 9 

(2)  hrainape  needed 

0.5 

1.3 

1.8 

forest : 

m IsTth  a wetness  hazard 

I7(M 

808 . 8 

18.2 

14.6 

86 . 0 

1.09". 7 

(2)  l>rainajie  needed 
OtfKT: 

- 

rn~With  a wetness  hazard 

42.0 

111.0 

- 

1.2 

1 .6 

158.8 

(2l  I)rainaj:e  needed 
Idtal : 

rTT^jth  a wetness  hazard 

1 .'.*76.  (. 

1,489.7 

69.6 

19.3 

103.9 

6.659.1 

(2)  l>rainaj«e  needed 

804 . 1 

2.138.0 

33.6 

0.4 

7.0 

3,3'-3.1 

Crops : 

rn  Kith  a wetness  hazard 

1 ."78.1 

3,642.6 

46.9 

0.7 

15.0 

5,483. 3 

(2)  I>raina>;e  nt*eded 
I’asture: 

072.8 

2.607.5 

32.3 

0.4 

6.9 

3,nl9.9 

m KTtli  a wetness  hazard 

65.1 

94.4 

1.5 

2.8 

1.3 

I6S.1 

f2)  l>raina>»e  needed 
Co re St : 

0.6 

1.3 

1.9 

(TTVIth  .1  wetness  hazard 

102.6 

696.  H 

18.2 

11.6 

86.(1 

91S.2 

(2)  hraina^’e  ntvded 
f>thei  : 

n^~With  a wetness  tuizard 
fJI  Ihainage  needed 
Total : 

20.8 

55.9 

1.3 

1.6 

"0.6 

HTKith  a wetness  hazard 

1 ,966.6 

4,489.7 

(»9.6 

19.1 

103.9 

6, {>49, 2 

(2)  f )ra i /la^jt*  n<’edeti 

972.8 

2,608.  ) 

33.6 

0.  1 

6.9 

3,621.8 

2020 

(!nips : 

m ^ith  a wetness  fuizaid 

1 ,797.8 

3,692.7 

44.8 

0.7 

14.2 

5,550.2 

(2)  l>rama^e  needed 

992 . 5 

2,657.6 

32.3 

0.4 

*•.0 

3,689.8 

Pasture: 

m VTOi  a wetness  h.izard 

65,1 

94.1 

6,5 

2.8 

2.5 

ri.3 

(2)  ItrainaKe  needeil 
f orest : 

0.6 

3.4 

1.2 

5.2 

rn  KTth  a wetness  hazard 

9A.6 

690 . 0 

18.2 

14.6 

86.0 

902..1 

(2)  hrainav.e  needed 
otfiei  : 

rn  Kith  a wetness  fuzaid 
(2)  ftr  linage  needed 

7,0 

12.6 

1.2 

1.2 

22.0 

Total : 

m Kitfi  .1  wetness  hazard 

I ,963.5 

1 ,489. 7 

69.5 

19.3 

103.9 

6. (.45. 9 

(2)  ItrainaKe  needed 

992.5 

2.658.2 

35.7 

0.4 

8.2 

3,695.0 

^ 
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Table 

9 - Aeres  of 

land  that 

have 

a wetness 

ha::.i rd  hv 

1 and 

resource 

areas  and 

ina  Jo  r 

land  use, 

KRPA  2 

l.ll\ 

Cropland 

Pasture 

1 

forest 
,(W  Acres 

Ot  her 

Total 

PRl.SliNT 

115 

. 3 

.8 

- 

- 

1 . 1 

lib 

1 0 . 9 

5.6 

3.0 

- 

1 9 . 5 

118 

22.7 

77  ■) 

22.9 

.5 

"3 , 3 

131 

3,b8:’.4 

82.0 

^31 . 1 

128.9 

1 ,629.4 

132 

430.9 

19.3 

195.0 

10.2 

655.4 

133 

2.9 

- 

7.0 

- 

9.9 

1 34 

957.5 

34.8 

245.5 

35.6 

1 ,2'"3.  1 

Total 

5,112.b 

169. 1’ 

1 

,204.5 

P5.2 

(1,662.0 

1980 

115 

.3 

.8 

- 

- 

1 . 1 

11b 

10.9 

5.6 

3.0 

- 

19.5 

118 

22.7 

7y  7 

7 7 () 

.5 

73.3 

131 

3,786.7 

78.9 

642.4 

118.5 

4 ,626.5 

132 

431  .6 

20.6 

195.0 

8.2 

655.  1 

133 

2.9 

- 

7.0 

- 

9 . 9 

134 

9 1’ 9. 6 

34.8 

227.4 

31  .6 

1,2”3.4 

Total 

5,2.34.-;7 

167.9 

1 

,097.7 

158.8 

6,6.59. 1 

2000 

115 

. 3 

.8 

- 

- 

1 . 1 

11b 

10.9 

5.6 

3.0 

- 

19.5 

118 

22 . 7 

27.2 

22.9 

.5 

73.3 

131 

3,951.1 

79.1 

529.9 

56 . 5 

4 , (i  1 (i  . 6 

132 

447.6 

20.6 

182.0 

5.2 

655.4 

133 

2.9 

- 

7.0 

- 

9.9 

134 

1 ,047,8 

.34.8 

173.4 

17.4 

1,273.4 

Total 

5,483.3 

168.1 

918.2 

”9.6 

6,649.2 

2020 

115 

.3 

.8 

_ 

• 

1.1 

116 

10.9 

5.6 

3.0 

- 

19.5 

118 

23.1 

27.2 

22 . 9 

.1 

'’3.3 

131 

4,000.1 

79.3 

520.1 

13.9 

4 ,613.4 

132 

450.4 

21.4 

182.0 

1 .6 

655.4 

133 

2.8 

- 

7.0 

- 

9 . 8 

134 

1 ,062.6 

37.0 

167.4 

6.4 

1,273.4 

Total 

5,550.2 

171.3 

902.4 

22.0 

6,(i45.9 
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r.il-le  10 

Uuul'^  tilth  a lletnt■x^  har 
.m>l  (Ir.iiti.iite  m*<Nle,),  ht  i 

ard,  Jr  itna».'<  alit-Kh  af<f'lirtl 
MK*r  l.md  i4S«-  -..ild  a ins. 

nr  net  n»i*  lr«l, 
WKPA  2 

nriini»;e  Vlr»  iT. 

Vrlw-I 

l-UKis 

With  A Wetness  )(a: 

:atJ 

'T  Si  t Ve. 

ll-.l 

In  lit.  ter 

i.U)d  Um- 

lORO 

20W 

i«i'n 

1980 

20M 

1 ,<M8‘ 

V re-* 

Rurr 

f0| 

rn)fT;in*r 

:«7.2 

504.4 

500.2 

2'.. 

2*.o 

?".o 

2".n 

2'.l  .2 

2NI  2 

1 

2'9-2 

n.: 

15.2 

15.2 

1.5.2 

15.2 

15.2 

15.2 

15.2 

K'lt-vt 

54.0 

11.9 

20.0 

26.1 

Vl.n 

14.9 

26.0 

20.1 

' H ho  r 

10.1 

10. 1 

'.H 

2.8 

16.  1 

lo.l 

2.8 

Tor.il 

'M.5 

v.|  .4 

551. 1 

548.5 

110.5 

H»1.2 

"1.0 

<'•‘.1 

:si,2 

261-1.2 

2"  1 

2’9.2 

\rk.uis.t>  kiv<*r  (1' 

r n»|*7.u»«T 

)4.‘) 

50.  J 

.50.8 

00.  1 

4.5 

4.5 

1.1 

1 » 

in.o 

15. s 

1 

55.8 

{’asturc 

11.1 

U.R 

12.0 

12.5 

11.1 

11.5 

11.4 

n.5 

l»  , 

0,0 

10 

Votcvt 

:m.k 

25, h 

19.2 

r.2 

28.8 

25.8 

19.2 

17.2 

nlk-r 

S.H 

S.2 

2.9 

1.5 

5.8 

5.2 

2.9 

1.5 

Tot.il 

W).9 

■H).9 

•Mt.9 

90.9 

so. 5 

44.0 

5'. 9 

54.1 

10.0 

It'.  5 

53.0 

>6,8 

Kivon  ^k  lo 

'ropTiihX 

4>.  1 

12K.; 

445.2 

448.5 

140.1 

140.2 

140.1 

145.4 

280.3 

282.0 

29'.  1 

305.  1 

Pasture 

IH.J 

IH.2 

18.2 

19.0 

18.2 

10.9 

10.9 

10.9 

1.5 

1.3 

2.1 

K’rcst 

IS7.5 

154.' 

140.' 

140.' 

157.5 

154.' 

140.' 

140.' 

•'ther 

I5.N 

IS.« 

8.8 

2. ' 

15.8 

15.8 

8.8 

2.' 

M7.9 

010.9 

610.9 

010.9 

557.0 

555.6 

518.5 

511.' 

280.3 

285.5 

.’98, 1 

505.2 

Klutc  kiver  (’1 

rfnpTiSuI 

sni.o 

505.0 

52.5.' 

528.8 

150.5 

130.5 

150.5 

150.3 

370.' 

3':.' 

395.4 

598.5 

Pasture 

19.  h 

1H..5 

48.5 

48.5 

49.0 

48.5 

48.5 

48.5 

Ho  rest 

512.0 

512.0 

295.0 

295.6 

512.0 

512.0 

295.0 

295.0 

'*ttKT 

i:.o 

10.0 

0.5 

I.l 

12.0 

10,0 

0.5 

1.1 

Total 

R’s.: 

f‘'5.si 

8"5.9 

8'5,N 

504.5 

501.2 

180.5 

l'5.5 

5*n.' 

5':.* 

593  1 

598.5 

<‘.Khe  Riser  |Jf) 

rrojil.intr'”* 

"45.9 

795.7 

815.0 

860.2 

559.8 

559.8 

559  . H 

559.9 

li'4.1 

155.9 

505.2 

520.  5 

Pasture 

y.'t 

9.9 

9.9 

9.9 

9.9 

9.9 

9 V 

9.9 

forest 

192.  J 

M2. 4 

102.4 

94.4 

192.4 

142.4 

102.4 

94.  1 

‘>tSer 

20.5 

IH.O 

9.5 

2.2 

20.5 

18.0 

9.5 

. 2 

Total 

9t*6 . ■* 

90(<.0 

9O(..0 

•>66." 

502.0 

Sin.' 

101  .4 

446.4 

104.1 

V15.2 

520.5 

Hic  (Ti*ek  (itt) 

rrr,,T.ini 

542.1 

555.1 

568.4 

95." 

95.' 

95." 

95.0 

2 40  1 

25'.' 

2'1.8 

2'2.H 

Pasture 

S.h 

8.0 

8.0 

8.6 

H.O 

8.0 

8.6 

H.O 

hm'st 

129.1 

119.1 

109.1 

lOtM 

129.1 

119.1 

H81.I 

l‘W.l 

‘*tlK*r 

" .t« 

0.5 

2.2 

1.5 

*.6 

0.3 

2 . 2 

1.5 

I '?al 

4«7.4 

48''. 4 

187.4 

48'. 4 

241 .(» 

229.' 

:i5!o 

214.0 

240.1 

25'.' 

2'1.8 

2*2 . 8 

St . f i.tfiv  is  Rivet 

IS) 

(V‘«»T4IkT  ' 77^2'.  1 

1 ,550.4 

1 ,598.0 

1 .022.' 

05’. 0 

05-.2 

05'.: 

O'*.  .(1 

860. 1 

8-u  . ; 

•II. 4 

96'.' 

Pasture 

V..9 

55.9 

55.9 

58.1 

56.9 

55.9 

55.9 

30.0 

2.1 

Is»rest 

IHI.8 

I4H.H 

142.9 

194.' 

181.8 

148.8 

142. U 

'>tlM-r 

S4.  1 

51.0 

25.5 

5.0 

54.1 

Sl.O 

25.5 

5.0 

Total  1 

.WW,  1 

1 ,808.' 

1 ,8(*8.K 

1 .808.' 

945.0 

929.5 

86'  4 

858.9 

860. 1 

8'*i.2 

*41.4 

<169.8 

little  Rivet  Pitches  (5a) 

nxipTanJ 

WT.’T 

88’. 7 

900.9 

914.5 

251.  J 

25J  .1 

251. 1 

251.1 

050  4 

OSr.o 

O'S.8 

685.2 

Pasture 

12.0 

12.0 

12.6 

12.0 

12. 0 

12.0 

12.0 

12.6 

H(>res! 

29.9 

29.9 

21.9 

24.9 

29.9 

29.9 

24.9 

24.9 

I'tlKT 

51.6 

25.4 

11.2 

5,8 

51.6 

25.4 

11.2 

5.8 

lotal 

9S5.6 

9SS.0 

955.6 

955.0 

5t)5.2 

299.0 

2'9.8 

2'2 . 4 

650.4 

056.0 

6*5.8 

085.2 

L'Anuuille  River  1 Sh i 
rhjpTanT  T-i.s 

595.0 

15'. 2 

441.0 

251.8 

251.8 

251 .8 

251 .8 

1 59.7 

161.2 

205.4 

209 . 2 

Pasture 

9. .5 

9.4 

9.4 

9.5 

9.5 

9.4 

9 4 

9.5 

K*rest 

10S.5 

85.5 

45.5 

45.5 

105.5 

85. S 

45.5 

15.5 

11.4 

9.8 

5.0 

1.8 

11.4 

9.8 

5.0 

1.8 

Iot.il 

197.7 

497.7 

497.7 

49'.  6 

558.0 

5V..5 

292.5 

288.1 

1 59.' 

161.2 

205.4 

209.2 

fur.iJs  for  )*Rf‘>  2 

Tni^imT  ' ’ 5 

,112.0 

5,2^1.*^ 

5,485.5 

5,550.2 

1 ,865.1 

1 ,805.4  1 

.865.4 

1.800.4  5 

,249.5 

5,3'1.5 

5,619.9 

5,089.8 

1‘asture 

169.7 

167.9 

168.1 

171.5 

169.7 

loo.i 

100.2 

iWi.l 

1.8 

1.9 

5.2 

Ix'rest  1 

,204.5 

1 ,097.7 

9)8.2 

902.4 

1 .204.5 

1.09'.' 

918.2 

902 . 4 

‘Hher 

175.2 

158.8 

79.6 

22.0 

175.2 

158.8 

'9.0 

22.0 

KRT'A  Total  (> 

,062.0 

0,659.1  1 

b.649.2  1 

6,045.9 

3.412.5 

5,280.0  5 

,02'. 4 

2,9S0.9  5 

.219.5 

5,5'5.1 

5,621.8 

3,095.0 
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I’lvsciit  N’oolis 

Tables  8 and  10  and  figure  show  that  approximately  .A. 2 million 
aeres  of  I;uid  need  to  he  drained,  all  of  whieli  is  now  in  eropland. 
Orainage  is  needed  on  this  Land  to  meet  the  demand  for  food  and  fiber 
;uid  for  efficiency  in  proiluction. 


future  Needs 

future  drainage  needs  in  IVRl’A  2 for  1980,  2000,  and  2020  are  approxi- 
mately 3.4  million  acres,  3.6  million  acres,  and  A."’  million  acres 
respectively,  based  on  an  assumed  future  l;md  use  as  previously  explained. 
Tables  8 and  10  and  figure  7 show  expected  future  needs  for  drainage. 

In  the  future,  some  of  the  l;md  with  a remaining  wetness  hazard  and  need- 
ing drainage  is  expected  to  continue  to  be  used  for  pasture  ;uui  forage 
product  ion . 


fl-fliCl'S  Of  DRAlN.AOi; 


f.conom  i c 

■Agricultural  drainage  will  increase  the  net  income  from  agricultural 
land  because  of  increased  yields  from  more  favoiaible  plant  environment, 
increased  operating  efficiencies,  shifts  in  cropping  patterns,  and 
increased  hind  values.  Also  drainage  will  bring  about  more  sanitajy 
conditions  on  fams,  improvement  of  living  conditions,  improvement  in 
environment,  and  economical  stabilization  of  entenu'ises  related  to  agri- 
cultural production.  Health  will  be  imiiroved  from  ]iroper  drainage  be- 
cause of  tlie  reduction  of  habitat  suitalile  for  the  production  ol  pest 
species  of  ii.ost,ui  toes . i’iam.cd  maintenance  on  iirproved  ciiai  nels  wui 
enliance  the  effectiveness  of  iiiosquito  control  progiams. 


Other  f.ffects 

ilie  more  significant  adverse  effects  of  installation  of  drainage 
measures  include  reducing  wet  hind  wildlife  liabitat  areas,  inducing  addi- 
tional clearing  of  forest  lands,  reducing  or  destmying  stream  fishery 
resources,  ;uul  devreasing  stre;uii  water  (|uality  by  turbidity,  following 
construction  of  drainage  cliannels.  Hiese  adverse  effects  could  be  mini- 
mized by  addition  of  measures  to  maintain  water  levels  in  selected  low 
areas,  avoiding  const  met  ion  on  stre.ims  with  good  fisheiy  resources, 
installation  of  vegetative  plantings  on  newly  constructed  areas,  and  other 
measures,  such  as  infoniiat  ional  efforts  with  huulowners  to  refrain  from 
additional  clearing  of  forest  lands. 
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PWiSLVr  STA'IUS 


l-ands  Witli  A WetJiess  Hazard 

Presently  there  are  d.l  million  acres  of  land  in  WRl’A  5 that  have  a 
wetness  hazard.  Ihis  hazard  varies  in  intensity  ;md  may  he  internal  or 
external,  lahle  11  shovs  tliis  lajid  by  l;uid  cajiahility  classes  iiiid  sub- 
chisses  for  present  and  future  time  frames  by  land  use  categories. 

Tanle  Id  gives  tliis  same  infonnation  by  land  resource  areas  instead  of 
l;uid  capability  classes.  Table  15  sliows  lands  with  a wetness  hazard  by 
subbasins,  by  land  use  categories  for  present  and  future  time  frames, 
figure  8 sliows  the  CNl  hydrologic  subbasins.  Figure  'J  shows  the  total 
land,  the  cropland,  and  the  pasture  with  this  problem. 


bxisting  Projects  Hffects 

Table  15  indicates  that  drainage  is  not  needed  or  has  already  been 
established  on  about  1.7  million  acres.  Past  drainage  works  liave  been 
established  by  drainage  and  levee  districts,  coimties,  watershed  improve- 
ment districts,  fanner  groups,  and  inuividual  farmers.  In  more  recent 
years,  federally  assisted  projects  by  the  Corjis  of  lingineers  have  result- 
ed in  establishment  of  major  drainage  outlets  on  some  projects.  The 
U.  S.  Department  of  Agriculture,  under  Public  l.aw  Sob,  the  Watershed 
Protection  and  Flood  Prevention  Act,  has  planned  or  established  watershed 
projects  in  this  WRl’A.  These  [irojects  were  predominantly  for  flood  pre- 
vention but  also  provided  outlets  for  draiiuige  in  most  cases.  lx?tails 
of  each  project  in  this  plaiuiing  area  are  shown  in  ;\{ipendix  D,  Inventor)’ 
of  Faci  lities. 


Drainage  Not  Needed  or  Not  Reconiiiended 

At  this  time,  drainage  is  not  considered  to  be  needed  or  reconiiiended 
on  all  forests  or  other  miscel  kuieous  uses  and  a portion  of  the  kuid  used 
for  jiasture,  altiiougli  these  lands  continue  to  have  a wetness  liazard. 

There  are  presently  7b‘J,U(K)  acres  of  forest  and  4b,20U  acres  of  other 
misce  1 Umeous  uses  in  this  categor)'  within  this  WRl’A. 
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1)  Aires  of  l.unl  by  m^ijor  \:uu\  use,  ] j r v ehiss,  ;jml  siil'iJjss,  rh;it  (i)  Inve  .1 

wetness  h.jnaril,  anU  (2)  necil  lira  mage,  bRI’A  3 


Trs?s';\mi  n ,(wti 

\f  re's) 

■ 

land  Use 

iTw 

rniT 

nv 

\V  \Ih 

VI  fw  “ V III  w 

“ Total' 

rrop^ : 

n ) 1>  1 th  a wetness  hazard 

(>(U) . 7 

301 . 1 

115.0 

rKj>.]AT 

0.1 

] ,085.8 

(2)  drainage  needed 

1U).1 

150.3 

00.3 

n.2 

529.9 

I’asfure: 

rn~KTtli  a wetness  hazard 

imi.s 

53.8 

22.2 

0. 1 

0.2 

P7.i 

12)  I'rainago  needed 

0.2 

- 

. 

0.2 

1-0  rest : 

ITi  ^^tl\  a wetness  hazard 

joi.y 

492.1 

31.0 

1 . 1 

709.0 

(2)  iVa inage  needed 

- 

- 

- 

Other: 

a wetness  hazard 

3(1.  y 

12.0 

3 . 2 

n.  1 

46.2 

(2)  Prainage  needed 

- 

- 

- 

- 

Total : 

rn  Vjth  a wetness  hazard 

y43..3 

919.0 

172.0 

1.3 

40.5 

2.0-0. 1 

(2)  Drainage  needed 

iiy.i 

150.5 

00 . 3 

0.2 

550.1 

(TlWith  a wetness  hazard 

400.3 

115.0 

1980 

n.i 

0.2 

1 ,2*'0.S 

(2)  Drainage  needed 

:i).; 

249.3 

00.3 

525.8 

f'asture: 

(1)  With  a wetness  hazard 

y.s . s 

52.8 

21.7 

0.1 

0.1 

r5.8 

(2)  Drainage  needed 

0.2 

- 

- 

0.2 

0.1 

Tores t ; 

(1)  Kith  a wetness  hazard 

102.4 

393.0 

30.9 

1.1 

.59 . 9 

50” . 5 

(2)  Drainage  needed 

- 

- 

- 

- 

- 

Otiier: 

Tiy  With  a wetness  hazard 

37.3 

12.0 

3.2 

n.i 

52. (» 

(2)  Drainage  needed 

- 

- 

Tot a 1 : 

m iN'ith  a wetness  hazard 

y.3!!.l 

918.  1 

171  .4 

1 .4 

40.5 

2,o-.’f. ' 

12)  Dr.ainagc  needed 

214.2 

249 . 5 

00 . 3 

- 

n.2 

Cro]-)s: 

n 1 Kitii  a wetness  hazard 

709.2 

49H.9 

112.' 

2000 

0.5 

1,521.1 

(2)  Drainage  needed 

222 .9 

288.0 

00.3 

5^1.2 

i’asture: 

7TT th  a wetness  hazard 

98.8 

52.8 

24.5 

0.1 

0.4 

l"0.<i 

(2)  Drainage  needed 

- 

0.2 

2.8 

- 

0.2 

5.2 

Torest : 

rrrhTtii  a wetness  hazard 

90.3 

351 . 4 

31  .0 

1.1 

59.9 

510.- 

(2)  Drainage  needed 
Other; 

th  a wetness  hazard 

10.8 

12.0 

0. 1 

50 . 1 

(2)  l>ra inage  needed 
Total; 

rn  'Kith  a wetness  hazard 

939. 1 

918. 1 

171.1 

1.3 

10.0 

2,0^0. S 

(2)  Drainage  needed 

222 . 9 

288.2 

03. 1 

0.2 

5"4.  1 

Crops: 

m With  a wetness  hazard 

714.2 

500.0 

90.7 

2020 

0.5 

I ,511.8 

(2)  Drainage  needed 

227.9 

300.8 

58.4 

58".  1 

Pasture: 

rn  ^tli  a wi'tness  liazard 

98.8 

58.8 

10.5 

0. 1 

0.  1 

204.0 

(2)  Drainage  needed 

0.2 

21.8 

0.2 

51.2 

Torest : 

fTTVith  a wetness  hazard 

S.S.3 

3411.7 

31  .11 

1.1 

59 . 9 

I'lK.O 

(2)  Drainage  needed 

other: 

ny^’i  th  a wetness  liazard 

10.8 

12.0 

3.2 

0. 1 

50.1 

(2)  Drainage  needed 
Total : 

m Vith  .1  wetness  liazard 

939. 1 

918.1 

171.1 

1.3 

10.0 

2,0-0. S 

(2)  Drainage  needed 

227.9 

307.0 

83.2 

0.2 

018.5 

V 
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Table  1 

2 - .Vros  of  land  that  have  a wetness 
resouive  areas  and  major  land  use 

hazard  hv 
, U’Rl'.A  .3 

1 ;uid 

I.R\ 

Cropl  ;uh1 

1 'as  t lire 

Foi'est 
-]  r>nn 

Othe  r 

Total 

™;,si;.\T 

115 

. 1 

_ 

.6 

_ 

. 7 

131 

1T5.5 

2.1 

1.31  .4 

3.8 

.302.8 

1.3.3 

“■  l()2.(i 

37 . 2 

1 54 . 7 

6.4 

360 . 9 

1.34 

:'55.(i 

1 .37 . 8 

482.3 

.36 . 0 

1 ,411.7 

Total 

1 ,08.3.8 

177. 1 

769.0 

46.2 

2,0"'6.1 

1980 

115 

.1 

_ 

.6 

_ 

•7 

1.31 

200.8 

2.1 

96 . 0 

CC 

.302 . 7 

1.3.3 

197.3 

37.3 

115.9 

8.5 

359.0 

134 

878.6 

134.4 

.354.8 

40.3 

1 ,408.1 

Total 

1 ,276.8 

17.3.8 

567.3 

52.6 

2,0:’0.5 

2000 

115 

. 1 

_ 

.6 

_ 

131 

220.5 

2.1 

:^6.4 

00 

.302.8 

13.3 

202.2 

37.2 

111.0 

8.5 

.358.9 

1.34 

898.3 

137.3 

328.7 

43.8 

1 ,408.1 

Total 

1 ,321.1 

176.6 

516.':’ 

56 . 1 

2,070.5 

2020 

115 

. 1 

_ 

.6 

_ 

1.31 

224.1 

3.1 

71.8 

.3.8 

.302.8 

1.33 

201  .2 

39.2 

110.0 

8.5 

358.9 

1.34 

886.4 

162.3 

.315.6 

43.8 

1 ,408.1 

Total 

1 ,31 1.8 

204.6 

498.0 

56 . 1 

2,0”0.5 
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T.il'lf  1 Luuls  with  a wt  inc-ss  h;i.MuJ,  i.hain.iK*''  ahvadv  ;ip;»Jn‘.l  oi  n»>t  fwtvh-tj, 
•uivl  vlr.unajjr  nri‘»lt\l,  hv  nunor  l.inil  uwi*  ati'l  Mihh.i'- nr  , i«rkl'\  T 


T't.iTria^r 

• MieaJy  \pplIeJ 

I. nuts 

kitli  \ WVliiess  ILi: 

*aul 

or 

.Viit  SeeOeO 

hr  am  If 

1...I 

l..inJ 

• T'TW 

20^ 

2W 

PSrt 

— 

roofT 

2020 

* - 

. 

' 

1 

.non  V res  - 

• 

Mississippi 

TnviA.uw. 

River  i(H 

Tmo.I 

22t>.h 

240.8 

240.5 

121.2 

121 

121.2 

ir.9 

"1.9 

16-..1 

IP'. 6 

122.0 

Pasture* 

2" 

:<».? 

20. 

32.7 

2". 7 

20." 

26.' 

26.7 

6.0 

h->tvst 

Ifu-.S 

i3(,.n 

118.3 

112.0 

lot..  5 

130. 0 

118.. 3 

112.6 

*t  ttt*  t 

1.4 

1.1 

■^.9 

7.9 

4.4 

1.  1 

’.9 

".9 

Total 

3‘>4." 

393.' 

393.' 

393.' 

3 1 '4 . 8 

288.3 

2^4 . 1 

263.1 

“1  » 

in',  1 

1 19.6 

128.6 

't>ii>n  Hivi-i 

U) 

.324 . S 

1K4..3 

lll.l 

rri'j'T.irur 

.321.2 

328.4 

I SI.. 3 

1K4.3 

l'6.3 

93.6 

1 3*1 .9 

148.5 

Pasture 

VKZ 

38.2 

38.2 

4f>.2 

39.2 

38.2 

5H.2 

38.2 

8.0 

hi  rest 

i:n.K 

■^7.5 

"0.3 

65.9 

120.8 

7*’.S 

"0.3 

03.9 

'■*t  her 

IT.S 

13.3 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

Total 

IM  .(- 

130.4 

430.4 

ISO.  1 

338.0 

315,5 

300.3 

293.9 

93.6 

136.9 

Ill.l 

130.5 

l otkcJ  lVi*r 

kivei  llal 

25.5 

rrnjtT.ijiJ 

IK.« 

28. 4 

50.. 3 

31.3 

0.8 

(».'.» 

6.R 

6.8 

12.0 

21.5 

24.5 

Pasture 

lores! 

1 H iic  r 

17.1 

^.3 

S.d 

4.0 

r.i 

^.5 

5.6 

1,6 

lot.il 

33.9 

33.9 

35.9 

23.9 

n.i 

12.4 

11. > 

12.0 

21.3 

23.5 

24.5 

South  Torke\l  Ikft  kiytt  (lall 

200.2 

102.8 

in:,K 

29.8 

95.0 

9".  5 

fropTanJ 

TSZ.b 

18.3.(. 

195.8 

102.8 

in:." 

80.  S 

I’asttire 

ll.S 

U.3 

n .3 

U.5 

U .5 

u.3 

ll.S 

u.5 

loresl 

8.T.T 

20. 0 

13.8 

9.1 

S3. 3 

26.0 

13. S 

9.  1 

i>t}u’r 

S.f 

11.9 

11.9 

11.9 

3.0 

n.9 

11.9 

11.9 

Total 

JVT.n 

233.0 

233.0 

255.0 

205.2 

132.2 

I4n.r> 

135.5 

29 . 8 

8n.8 

93.0 

97.3 

Virth  it)tki*d  ik'er  Hivei  llaJ) 

130." 

125.7 

83.? 

19.0 

r.o 

r.o 

rruphinJ 

TnZ.6 

12^.1 

83.0 

85." 

78.7 

13.1 

Pasture 

Jl.« 

22.0 

22.0 

27.0 

21.8 

21. H 

21.8 

21.8 

0.2 

0.2 

3.2 

Tores f 

4‘*.T 

24.0 

21.0 

21.0 

19.3 

24.6 

21.0 

21.11 

‘>tlKT 

S.l 

3.1 

5.1 

3.1 

5.1 

5.1 

5.1 

5.1 

Total 

1"K.R 

r«.8 

l"8.8 

l'H.8 

159.8 

135.2 

131.6 

126.0 

19.0 

4 3.6 

r.2 

52.2 

M.itshie  Kieer 

r^ipTahT* 

jn:.2 

208.0 

209 . 3 

205.5 

112.5 

1 12.5 

112.3 

138. 5 

59.9 

65.7 

O'.o 

00.8 

l*;isture 

in.o 

39.9 

39 . 9 

43.9 

10.9 

59.9 

39.9 

39.9 

4.0 

lore  St 

122.0 

210.3 

215.0 

215.0 

222,0 

216,3 

213.0 

213.0 

'Hher 

9..T 

9.3 

9.. 3 

9.5 

9.5 

9.5 

9.5 

9.3 

Total 

ri.  1 

4^3.5 

r3.s 

4‘*5.5 

111. 5 

in'*. 8 

406.5 

102.7 

59.9 

05." 

t»".0 

'0.8 

>»"M  Kivvr 

'41 

Triipr.uiJ 

S4.2 

02.0 

00.4 

53.1 

52.5 

51.5 

28.6 

23. t- 

21." 

50.5 

31.8 

31.8 

Pasture 

19.9 

19.4 

T » •» 

27.2 

19." 

19.2 

19.2 

19.2 

0.2 

0.2 

3.0 

8.0 

forest 

S4.: 

14.3 

43J 

15.1 

34.2 

44,3 

43. 1 

43.1 

<>ther 

1. 1 

1.5 

4.5 

4.5 

4.4 

4.S 

l.S 

4.5 

T-tal 

n:.7 

1.30.2 

130.2 

150.2 

110.8 

99 . 3 

95.4 

90. 4 

21.9 

30.' 

34.  H 

39.  S 

l.*K»s.iluitvhie_  kiver  (S) 

128.0 

19.0 

39.0 

13.2 

IS.  1 

trc»|>Ian.T 

99.: 

119.9 

125.4 

80.2 

80.3 

80.2 

80.2 

I’astute 

10.1 

Ih.l 

lo.l 

lo.l 

10.1 

10. I 

16.1 

16.1 

huest 

SS.K 

33.1 

29.0 

20.4 

55.8 

33.1 

29.0 

26. 4 

t't  lier 

5.9 

3.9 

3.9 

3.9 

5.9 

3.9 

5.9 

3.9 

Total 

PS.O 

173.0 

175.0 

175.0 

130.0 

135.1 

129.8 

126.6 

19.0 

39.6 

13.2 

1.8.  1 

Totals  for 

hkPA  % 

rrojiTiifuT'  * 

1 .083. K 

I ,2"h.8 

!,3:;.i 

1 ,311.8 

"55.9 

"53.0 

'49.9 

"21.7 

329.9 

523.8 

5'1,2 

3ft".  1 

Pasture 

r-.i 

173.8 

rt).o 

204.0 

PO.9 

173.4 

175.4 

r.3.4 

0.2 

0.4 

3.2 

31.2 

hires! 

?(.9.0 

507,3 

510." 

498.0 

■^09.0 

50".  3 

516." 

198.0 

‘Hher 

40.2 

S2.0 

30.1 

50.1 

It. . 2 

32.6 

50.1 

50.1 

Kkp\  T .t  :^ 

2.ir«».i 

2,070.5 

2,070.5 

2,070.5 

l,'4(..0  1, 

,316.3 

1,496.1  1, 

.152.2 

350. 1 

.324.: 

S'4.4 

MK.5 
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Pasture  mg 
Croplajul  r 
K’RPA  Totals  rsgTyi 


Acres  of  Land  With  a Wetness  Hazard 
WId'A  3 
idgure  9 


DIUlNAGi:  Nl'.HUS 


Present  Needs 

Tables  11  and  13  and  fij-ure  10  show  that  approximately  330,100  acres 
of  land  need  to  he  drained,  of  which  339,900  acres  is  crophmd  ;md  300 
acres  is  pasture.  Drainage  is  needed  on  this  land  to  meet  the  demand 
for  food  ;md  fiber  and  for  efficiency  in  production. 


future  Needs 

future  drainage  needs  in  WRPA  3 I'oi'  1980,  2000,  and  3030  are  ajiproxi- 
rnately  5.'’4  ,200  acres,  574  ,400  acres,  and  018, .300  acres  respectively, 
based  on  an  assumed  future  land  use  as  previously  e.x]i  1 a i ned . Tables  11 
;ind  13  and  figure  10  show  expected  future  needs  for  drainage.  In  the 
future,  some  of  the  land  with  a remaining  wetness  hazard  ;uul  needing 
drainage  is  expected  to  continue  to  he  used  for  pasture  ;uid  forage  jiro- 
duct ion. 
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r.'istnro  ■■■ 
('roplaiul  f~  • • • 1 
l\W’A  Totals  I i 


Acres  ol'  Laiul  Xecdinj’  Diainatje 
IVId'A  0 
I-  i gu  re  1 0 


lilTTCIS  OI-  DRM.'vXQ; 


liconomic 

/Xgricultural  drainage  will  increase  the  net  income  I'rom  agricul- 
tural land  bc'cause  ot  increascvl  yields  from  iiKire  favorable  plant  environ- 
ment, increased  operating  efficiencies,  shifts  in  cropiiing  patterns,  and 
incrcascxl  land  values.  Also  drainage  will  bring  about  more  sanitary  con- 
ditions on  faniis,  improvement  of  living  conditions,  improvement  in  envi- 
ronment, and  t'conomical  stabilization  of  enterjn'ises  relatc\l  to  agricul- 
tural production.  Health  will  be  imin'ovtxl  from  proper  drainage  bevause 
of  the  rcxluction  of  habitat  suitable  for  the  production  of  jiest  species 
of  mosquitoes.  Plannt\l  maintenance  on  improvcxl  channels  will  enhance 
the  effectiveness  of  iix^squito  control  programs. 


f ’ Other  bffects 

( 

r Ibe  more  significant  adverse  efft\;ts  of  installation  of  drainage 

measures  include  reducing  wetland  wildlife  balHtat  areas,  inducing  addi- 
; tional  clearing  of  forest  lands,  rcxiucing  or  destroying  streiun  fisliery 


t 


R'scnirccs,  and  decreasing  stre;un  water  quality  by  turbidity,  following 
constniction  of  drainage  channels.  These  adverse  effects  could  lie  inini- 
miced  by  addition  of  measures  to  maintain  water  levels  in  selected  low 
areas,  avoiding  constniction  on  stre;uiis  with  good  fishery  resources, 
installation  of  vegetative  phmtings  on  newly  constructed  areas,  and 
other  mcMSures,  such  as  infoniiat  ional  efforts  with  landowners  to  refrain 
from  additional  clearing  of  forest  lands. 
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I’WiSliNT  STAIUS 


l.ands  l\ith  A hot  ness  llazanJ 

Presently  tiiere  are  4.J  million  acres  of  land  in  Wld’A  4 that  have  a 
wetness  liazard.  Ihis  hazard  varies  in  intensity  ajid  nuiy  he  internal  or 
extenial.  Table  14  shows  tJiis  l;aid  by  l;u)d  cap;il5ility  classes  iuid  sub- 
classes for  present  aJid  future  time  fr:unes  by  land  use  categories. 

Tal’le  15  gives  tliis  s;une  infonnation  by  l;uid  resource  areas  instead  of 
land  capability  classes.  Table  In  shows  lands  witli  a wetness  hazard  by 
sulibasins,  by  land  use  categories  I'or  present  and  future  time  frames, 
figure  11  sliows  the  (M  liydrologic  subbasins,  figure  12  shows  tlie  total 
land,  the  cropl;uid,  and  tlie  pasture  with  this  problem. 


b.xisting  I’rojects  bffects 

Table  in  indicates  that  drainage  is  not  needed  or  lias  already  been 
established  on  about  2.7  million  acres.  Past  drainage  works  have  been 
estabiisiied  by  drainage  ;uid  levee  districts,  counties,  watershed  improve- 
ment districts,  farmer  groups,  and  individual  fanners.  In  more  recent 
years,  federally  assisted  projects  by  the  Corjis  of  bngineers  have  result- 
ed in  establ isliment  of  nujor  drainage  outlets  on  some  projects.  The 
U.  S.  Department  of  Agriuclture,  under  Public  Law  5nn,  tlie  Watershed 
Protection  ;uid  flood  Prevention  Act,  and  Public  Law  554,  the  flood  Pre- 
vention Act,  has  planned  or  established  watershed  projects  in  tliis  WRl’A. 
Tliese  projects  were  predaninantly  for  flood  prevention  but  also  provided 
outlets  for  drainage  in  most  cases.  Details  of  each  project  in  this 
plannin  area  are  shown  in  ,\}ipendix  1),  Inventoiy  of  facilities. 


Drainage  .\ot  Needed  or  Not  Recommended 

At  tills  time,  drainage  is  not  considered  to  be  needed  or  recesnmended 
on  all  forests  or  other  miscellaneous  uses  and  a portion  of  the  land  used 
for  jiasture,  although  tiiese  iimds  continue  to  have  a wetness  hazard. 

Ihere  are  presently  1.0  million  acres  of  forest  and  125,500  acres  of 
other  miscellaneous  uses  in  this  categorv'  within  this  WRl'A. 
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l.iMc  14  V ivs  uC  l.iml  hv  iiuim  l.iiul  usi',  i.i|uhilitv  iljss,  .iml  -utHla'is,  tli.it  (1)  li.ivc  a 
lu:ai\l,  aiul  |2I  riri'd  iliaina);i',  Wll’A  I 

-\iiii  siibi  la-'^  1 1 ,nno  AcrosT 

l and  Use  TTh  ' TTTw  TAV  Vs  \Ts  \7Ts’  ATTTs T?TfaT 


I'Rl.sl.VI 


rn  ^Jth  .1  wvtiif^s  liaran! 

snn.o 

1 ,5.5(..5 

55.1 

1 

:.o3o.9 

(J)  Urainaj^t'  mvJi’vl 

:8:.- 

'r.! 

1 

2'.  4 

1.7 

1 ,i:3.o 

F’asturt* : 

H')  With  a hazard 

r:.A 

101  . 1 

n2." 

2.4 

0.4 

338,9 

(2l  I>raina>:f  nooilrd 
f-orost  ; 

rn  With  a wi‘tnc"^s  hazard 

1‘.'7. 4 

54 1 . 5 

yM.  1 

84 . 0 

12.8 

1,033.4 

rJl  ihainaj^c  ruodt'd 
I'tlirr: 

n*TWith  a uxliK'ss  hazard 

IS.  1 

45.5 

30.  () 

1 . 1 

i:3.3 

(J)  Ihaina>:i’  noo^k'd 
lotal : 

lT1  With  a ui-tnt'S'i  hazani 

1 ,2r.'' 

1 ,822.2 

90S.  3 

125.2 

1 4 . 9 

4,110.3 

(^l  I>nilnaj:t‘  nooded 

:s:.' 

717.4 

3t)(i . 4 

2'.  4 

1.7 

1,425.0 

: 

rn  With  a v.ftnos';  hazard 

9 .4'.) . 1 

i ,580.9 

382.2 

I9.“0 

52.5 

1.5 

3,130.0 

(Jj  I'rainayio  novded 

i:i  .s 

99  1 . 9 

470.8 

25.1 

1.5 

i ,91 i . J 

I’asture : 

(’ll  With  a uftru'ss  hazaril 

UV.4 

95.0 

s:’.i 

2.1 

0.5 

330.  1 

(2)  IhMinajzf  iH'odt'd 

0.2 

■9 

0.2 

23.1 

Toi  v^t  : 

rn  With  a Kotness  haZiird 

S4.(1 

117.0 

270.7 

.87.3 

12.7 

372.3 

(2)  I^raina^to  needed 

- 

- 

Otlier: 

(TrW’ith  a v^etness  hazard 

M .(> 

55.1 

29 . 4 

1.2 

‘.r . 3 

(2l  Ih’aina^e  needed 

Total : 

rn*~With  a wetness  hazard 

1 ,222.7 

1 ,820.0 

909 . 4 

125.2 

14.’ 

4 , 1 36 . 

I2)  Drainage  needed 

422.0 

99 1 . 9 

495.5 

25.1 

1." 

I .934.3 

(!rops : 

n ) Witii  a wetness  hazard 

‘.)7(i.(> 

1 ,045.5 

000 . 8 

2000 

51.9 

1.5 

3,200.1 

f2)  Pr.nnaj’e  needed 

459.  S 

1 ,054.5 

495.4 

24.9 

1.5 

2,033.1 

I’asture: 

m~WlTli  a wetness  hazard 

K.7.4 

95.0 

87.1 

2.8 

0.5 

330.  S 

(2)  hrainaj^e  needed 

0.2 

22  7 

0.4 

0.2 

23.3 

forest : 

rn  with  a wetness  hazard 

57.4 

50.2 

210. 1 

S'’.  5 

12.8 

139.8 

(2)  hraiiKiKe  needed 
I'ther: 

m~T7ith  a wetness  hazard 

2.5. 1 

55.5 

29 . 4 

1.2 

8^.2 

(2)  I)raina>»e  needeil 

l ot  a 1 : 

m W’itli  a wetness  hazard 

1 , 1 S4 . 5 

1 ,820.0 

909 . 4 

125.2 

1 1.8 

4, 13". 9 

(2)  I^raj/Ki^’e  weded 

4. 59.. 5 

1 ,0.54.. 5 

518.1 

25.5 

1.7 

2.038.9 

Crops : 

m With  a wetness  hazard 

1 ,022.2 

1 ,095.5 

050. 5 

20.5 

3,380." 

(2)  Draina^ie  needed 

504.9 

1,104.0 

559.5 

19.9 

2,108.9 

I’asture: 

m WTth  a wetness  hazard 

157.5 

95.0 

88.  ■’ 

20.2 

2.1 

34 1 . 3 

(2)  Drainage  needed 

0.2 

24.4 

r.8 

1 .■■ 

41.1 

Forest : 

m With  a wetness  hazard 

25.4 

20.0 

205.0 

81.5 

12.8 

342.5 

f2)  l^raina^e  needed 
( >t  he  r : 

n V W'l t h a wetness  h.izard 

10.(1 

19.1 

25.1 

1.2 

35.*' 

(2)  Drainage  needi-d 
Total : 

m W'jtli  a wt'tness  hazani 

1,195.1 

1 ,825.9 

909.5 

125.2 

1 1.9 

1.120.1 

(2)  Draina>te  needed 

505.1 

1 ,104.0 

505.9 

57.7 

1.7 

2,213.0 

44 


J 


'MS 


Table  15  - Acres  oT 
resource 

l;uid  that 
areas  ;uul 

have  a wetness 
major  land  use. 

hazard  hv 
UllPA  4 

1 ;md 

LRA 

Cropl  ;uid 

Pasture 

To rest 

Other 

Total 

1 nrm 



PRi;si;.NT 

131 

2,177.(1 

112.4 

760 . 5 

86.3 

3 , 1 36 . 8 

133 

212.9 

86.9 

109.4 

23.1 

432.3 

134 

2(i0.4 

1.39.6 

163.5 

13.9 

577.4 

Total 

2,(i50.9 

338.9 

1 ,033.4 

123.3 

4,146.5 

1980 

131 

2,535.9 

1 19.9 

410.3 

72.5 

3 , 1 38 . 6 

133 

265.5 

89 . 0 

63.4 

16.4 

434.3 

134 

334 . 6 

141.5 

98 . 7 

8.4 

583.2 

Total 

3,136.0 

350.4 

572.3 

97.3 

4,156.0 

2000 

131 

2,644.7 

120.3 

327.1 

66 . 4 

3,158.5 

133 

282.8 

89 . 0 

40.4 

14.0 

426.2 

134 

332.6 

141.5 

72.3 

6.8 

553.2 

Total 

3,2(i0.1 

350.8 

439.8 

87.2 

4,137.9 

2020 


131 

2,701 .0 

128.0 

261.0 

43.6 

3,133.6 

133 

.303.4 

76.6 

33.4 

7.7 

421.1 

1.34 

382 . 3 

136.9 

48.1 

4.4 

.S'"!." 

total 

3 , 386 . 7 

341.5 

342.5 

55.7 

4 , 1 26 . 4 
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l.ihU*  U’  wjth  .1  Jriim.inf  .ilrrady  .ipfilu'd  i>r  n«'t  rM-tnUs! 

,imf  iicriieJ,  hv  ntiror  tmul  ii^f  ariif  sufih.is , hW'\  I 


1 .uuh 

• Kith  A 

Ketness  Ifci.* 

ard 

or  Not  Seeik-d 

Or  .itrutee 

NtisUsI 

{ j2hi  LK<‘ 

Ttrr 

]9S7)  ■ 

27)nA 

T0*7i 

1080 

TOnn 

7020 

2m 

1 

,IK)0  "Vi.  res 

kivvr  |bl 

riropT.mJ 

rs.s 

404.1 

481.0 

500.2 

P9.1 

17U.0 

l"9.2 

P2.4 

19b.  1 

285.1 

401.8 

histijir 

JiT.S 

SS.fi 

55.5 

5b.  8 

54.5 

55.5 

55.5 

1.‘.4 

K>rrst 

:u*.i 

U'ft.b 

no. 5 

%.o 

21(1.1 

128. (. 

1 10.5 

'•0,0 

mhrr 

IV  1 

12.-T 

10. (I 

“.5 

14.1 

12.4 

lO.b 

".5 

Total 

br'H. 

(ibO.S 

lb2.1 

4"5.4 

455.8 

418.1 

19b.  1 

285.1 

401.8 

Ta  1 lahatchic  River  ib.il 

4 V’.b 

I5S.-' 

lo'.-' 

I'P.9 

rroplaiul 

TtMj.^ 

I‘»«.0 

I'J".9 

(Ofi.O 

Ib(..“ 

241," 

2.57.* 

Pasture 

01).  9 

‘M‘.9 

"4.2 

8"^.  9 

90.9 

90.  q 

"4.2 

h'rc^t 

ib:.^ 

Ii8. 5 

r.i 

lb2.4 

9"." 

08,5 

17.1 

i>ther 

IVA 

in.o 

8.9 

5.0 

11.4 

10.9 

8.0 

5.0 

Total 

bVM 

021.0 

b24.» 

402.5 

49".  1 

4(»f>..4 

42 1 . 2 

Ibb." 

244," 

25".  " 

CoKIViatrt  River 

l(..il  1 

rropT.iiiiT 

’ Tbii.  ■* 

IkM 

440.1 

4IH.5 

221 .8 

221  .(> 

221.0 

221 

I4H.9 

190.8 

Jok.5 

l*a^t  uf  e 

A4.1 

29 . K 

2‘*.H 

29.8 

41.1 

29.8 

29.8 

29 . .8 

K>re'*t 

HM'.2 

0S..S 

48.8 

4".  7 

h»t>.2 

hS.S 

18.8 

47," 

(*ther 

:s.^ 

18.4 

r.4 

10.1 

25.4 

18.1 

l".4 

10.1 

T.'tal 

SJb.T 

S2f).  I 

520.0 

52(1.1 

.48".  4 

445.4 

41". 5 

2‘>«».4 

1 48 . 9 

190.8 

208.5 

Y.ilohiish.1  River 

ibajl 

TrojiTonJ 

■ -jo.n 

28l.b 

292.  b 

150.0 

1 5(M 

150.0 

I 49.  (. 

"n.o 

120.0 

141. b 

1‘a'iture 

01 .0 

9S.I 

95.1 

99.1 

91 .9 

■>4.9 

94.9 

'•1.9 

0.2 

0.2 

lore'«t 

ir.s 

io:.8 

84.'' 

bH.5 

14". 5 

102.8 

84." 

t‘8.5 

I'ther 

:o.’ 

IS.I 

12.7 

b.  4 

21*. 7 

15.1 

12.7 

{*.1 

Total 

4R(1.l 

48.4.1 

P4.1 

4b(i.b 

llO.l 

4b2.9 

441.4 

419.  1 

"n.n 

120.2 

I4I.8 

SitfifloHer  River 

Itih) 

( ro'jT4ti3 

~1‘,105.2 

i,:s9.i 

1.402.2  1 

.437.4 

101. b 

401.2 

401.1 

lOl.b 

"04.(1 

85". 9 

901.1 

Pasture 

S7.5 

05.1 

(i5.5 

h7.3 

57. 5 

IK. 2 

48.2 

48.2 

Ih.q 

r.4 

horest 

:s5.o 

100.9 

tiO . 4 

41.4 

254.9 

100.9 

bO.  1 

M .4 

i>ther 

V^.8 

40.1 

27.1 

19.4 

4(1.8 

40.1 

2“.l 

19.4 

Total 

1. 45^.4 

1.4S5.2 

1,455.2  1 

.455.2 

"49.8 

580.1 

5 .4(1. 8 

sno.  1 

"04.(1 

8~4.8 

918.1 

'•tcfle  Havou  (be) 

rropTanir 

224.8 

297.7 

40(1.5 

.410.4 

"4.8 

"4.8 

"4.8 

"4." 

150.0 

222.9 

241," 

Pasture 

14.0 

14.0 

14.0 

14.4 

14.0 

8.0 

8.0 

K.O 

b.O 

e*.n 

f-orest 

14M 

^fi.8 

07.9 

bl  .9 

14M 

"b.S 

b7.9 

bl  ,9 

i:.« 

10. S 

10. b 

7.4 

12.8 

10.5 

10. h 

7.4 

Total 

V/J.O 

499.0 

499.0 

494.0 

240. 0 

170.1 

IM  .4 

152.0 

150.0 

228.9 

24"." 

Totals  for  ivkPA 

4 

rropTaniP” 

■ J,/*50.o 

4,1.V).0 

4,200.1  4 

,480.7 

1 ,225.4 

1 ,224.b 

1,224." 

J ,217.8 

], 425.1,  , 

1,911.4  2 

,045.4 

Pasture 

.^.48.9 

5S0.4 

450.8 

44 1 . 5 

448.9 

427.4 

42".  4 

297.4 

24.1 

24.5 
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1 49 . 8 
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’I'csent  Needs 


T;ihles  14  and  l(i  and  i'i^ure  13  show  that  approximately  1.4  million 
acres  of  l;uid  need  to  be  drained,  all  of  which  is  now  in  crop  Kind. 
Drainage  is  needed  on  this  land  to  meet  the  deimuid  for  food  and  fiber 
;uid  for  efficiency  in  production. 


Future  Needs 

Future  drainage  needs  in  Uld’A  4 for  1980,  2000,  and  2020  are  ajiproxi 
mately  1.9  million  acres,  2.1  million  acres,  and  2.2  million  acres  re- 
spectively, based  on  ;ui  assioned  future  land  use  as  previously  explained. 
Tables  14  and  lb  and  figure  13  show  exjiected  future  needs  for  drainage. 

In  the  future,  some  of  the  land  with  a remaining  wetness  hazard  and 
needing  drainage  is  expected  to  continue  to  be  used  for  pasture  ;uid 
forage  p roduct i on . 


Pasture  HHI 
CrojiKmd  w? a~:^i 
IVRPA  Totals  C~Z~] 


Acres  of  Ixmd  Needing  Drainage 
WRPA  4 
Figure  13 


i:i  iT.crs  oi-  i)iui.\A(;i, 


lieonomic 

Agricultural  drainage  will  increase  the  net  income  from  agricultural 
land  because  of  increased  yields  I'ntm  more  i’avoi'able  jdant  environment, 
increased  operating  elTi c i enc ies , shifts  in  cropj'ing  patterns,  and  in- 
creasetl  land  values.  Also  ilrainage  will  bring  about  more  sanitaiw'  con- 
ditions on  faniis,  improvement  of  living  conditions,  imiirovement  in  envi - 
innment  , and  economical  stab  i 1 i zat  ion  of  cnte(]irises  rcUitcd  to  agricul- 
tural jifoduct  ion . Health  will  be  improved  from  jiroper  di'ainage  because 
of  the  reduction  of  habitat  suitable  fo2'  the  |>roduction  of  pest  s[)ccies 
of  mosquitoes.  I’laiUied  iiuuntcramce  on  impicved  cjianneJs  will  enliance 
the  t 1 feet  i vencrs  of  mosquito  coi.trol  progjams. 


Other  b ffects 


The  more  significant  adverse  effects  of  installation  of  drainage 
me.asures  include  reducing  wetland  wildlife  habitat  areas,  inducing  addi- 
tional clearing  of  forest  lands,  reducing  or  destroving  stre;im  I'isbery 
resources,  ;uul  di'creasing  st  re;un  water  iiuality  by  tui'bitlity,  following 
construction  of  drainage  channels.  These  adverse  effects  could  he  mini- 
mized by  addition  of  measures  to  maintain  water  levels  in  selected  low 
areas,  avoiding  constniction  on  streams  with  gooil  fisber>’  resources, 
installation  of  vegetative  plantings  on  newlv  constnicted  areas,  and 
other  measures,  such  as  infonnational  efforts  with  landowneis  to  refrain 
from  additional  clearing  of  forest  lands. 
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I>Ri;Sl-,.\T  STATUS 


I.ands  IVitli  A IVctness  Hazard 

I’rcsently  tltcrc  are  4.8  million  acres  of  1 aiul  in  IVRl’A  5 that  have  a 
wetness  hazard.  This  hazard  varies  in  intensity  ;ind  may  be  internal  or 
e.xtenial.  Table  1"  shows  this  land  by  land  canahility  classes  and  sub- 
classes for  |iresent  and  future  time  frames  by  land  use  categories. 

■fable  18  gives  this  same  infoniiation  by  land  I'esource  areas  instead  of 
l;md  capahilit)’  classes.  Table  19  shows  1;uk1s  with  a wetness  hazard  h>' 
subbasins,  by  land  use  categories  for  present  .and  futui'e  time  f nmnes . 
Figure  14  shows  the  U.\l  hydrologic  sublwasins.  Figure  1 .S  shows  the  total 
huid,  the  cropland,  and  tlie  pasture  with  this  problem. 


i;.\isting  Projects  liffects 


Table  19  indicates  that  dniinage  is  not  needeil  or  has  already  been 
established  on  about  4.b  million  acres.  Past  drainage  works  have  been 
established  by  drainage  ajul  levee  districts,  comities,  watershed  improve- 
ment districts,  fanner  groups,  and  individual  faniitrs.  In  imire  recent 
years,  federally  assisted  projects  by  the  Uoi'ps  of  Fngineers  have  result- 
ed in  establishment  of  major  drainage  outlets  on  some  projects.  The 
11.  S.  Dc'pa  rtment  of  Agriculture,  under  hiblic  Law  .8(ib , the  Uatershed 
Protection  ;uul  Flood  I’revention  .Act,  lias  planneil  or  established  w.itershed 
projects  in  tliis  IVRPA.  'Hiese  projects  were  predominantly  for  flood  jire- 
vention  but  also  provided  outlets  for  drainage  in  iiwst  cases.  Ik'tails 
of  eacli  project  in  this  planning  area  are  showti  in  Appendi.x  D,  Inventory 
of  Fac i 1 i t ies . 


Drainage  .Not  Neeiled  or  Not  Recommended 

At  tins  time,  drainage  is  not  considered  to  be  needed  or  recan- 
mended  on  all  forests  or  otlier  miscellaneous  uses  and  a portion  of  the 
land  used  for  pasture,  although  these  lands  continue  to  have  a wetness 
hazard,  lliere  are  presently  4.1  million  acres  of  forest  and  2(),100  acres 
of  other  misccllruieous  uses  in  this  categor>'  within  this  IVRTA. 
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(2)  nraina^e  needed 
Pasture: 
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1.8 
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1 . 1 

0.5 
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1 ,(>58.2 
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1.S06.7  sr.4 

■".0 

0.5 
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12.9 
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. 
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(2)  Ihaina^^e  needed 
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0.9  1.2 
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0.() 

- 
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57.' 
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9.1  0.6 
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1 3(5 . 0 
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- 

' 

■ 

HTTfith  a wetness  hazard 

459.2 
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582 . 5 

1,310.'  81'. 4 

6 . 9 
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(2)  Drainage  needed 

151.0 
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4.0 
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251 . 1 
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2.4 
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• 
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41.5 
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0.6 
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1.5 

42.1 
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' 
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3.5 

- 
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rn  With  a wetness  liazard 
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()0.4 

(>5.8 
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2.8 
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1 ,(>00.4 
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"0.9 
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0.8 

■ 
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10.5 

(.5.8 

■ 7.7 

r.s  7.6 
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79.5 
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1,193.9  ?85.6 

.3.6 
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m'With  a wetness  hazard 
{2}  Drainage  needed 
l ot  a I : 

(>5.8 

()(> . >1 

0.8 
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0.5 
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m~W’nh  a wetness  hazard 
f2l  Drainage  needed 
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1 ,059.2 
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7.7 
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0.5 
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719.3 
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laiul 

l.R\ 
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• 8(1 

7.5 

11.9 

10.7 

_ 

30 . 1 

1 19 

2.9 

19.1 

81 .6 

.4 

104.0 

151 

343.0 

67.3 

476.6 

6.1 

893.0 

133 

55.7 

148.8 

3,124.0 

16.0 

3,344.5 
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43.7 

27.6 

380 . 7 

3.6 

455.6 

Total 

452.8 

274.7 

4,073.6 

26 . 1 

4, 82’’.  2 
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6.9 
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10.7 

_ 
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1.9 
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.4 
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133 
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- 
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1.9 

21.1 

80.6 

.4 
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173.0 
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142.0 

31 .3 
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- 
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21.8 

26.5 

14.5 

8.8 

9.0 

15. n 

1.5.0 

15.0 

12.8 

Pasture  J.k 

S.fi 

4.5 

5.5 

2.2 

2.5 

2.2 

2.5 

0.6 

1.5 

2.1 

5.2 

h)n*st  lib. 5 

116.5 

U5.5 

no. 3 

116.3 

116. 3 

115.3 

no. 5 

• >t  lie  r 0.7 

11.7 

15.7 

14.1 

0.7 

11.7 

13.7 

14.4 

Total  1S9.5 

159.5 

153.1 

152.0 

MS. 7 

144.8 

158.0 

156.0 

15.6 

11.5 

15.1 

16.0 

(lastnr  Hiiv«>u  (5p5a) 

rn>|'l;inil  0.1 

Cl.  4 

6.0 

5.2 

0.4 

0.1 

0.4 

0.5 

6.0 

5.6 

4." 

Pasture  S.  1 

S.4 

5.K 

6.7 

5.4 

5.4 

5.4 

5.4 

0.4 

1.5 

h'rest  lh9.5 

162. .5 

162.3 

162.5 

169.5 

162.3 

162.5 

162.5 

0.4 

1.4 

1.4 

1.4 

0.4 

1.4 

1.4 

J.4 

Total  PS.S 

rs.s 

175.5 

175,6 

17S.5 

169.5 

109.5 

169.6 

6.0 

6.0 

6.0 

Uijt«k*non.»  Ray\»u  (5p5b( 

4.0 

4.0 

1.5 

4.0 

4.0 

1.5 

Pasture  7.2 

7.2 

7.2 

9.1 

7.2 

7.2 

7.2 

1.9 

Nirest  122.1 

IIK.I 

118.1 

118.1 

122.1 

118.1 

118.1 

118.1 

«>tli»*r  1.4 

1.4 

1.4 

1 .6 

1.4 

1.4 

1.4 

1 .6 

Total  150.7 

IV). 7 

150.7 

150.5 

IV). t 

126.7 

126.7 

126.9 

4.0 

4.0 

5 4 

Totals  lt>r  HVPA  5 

nro|)Tan^  1S2.H 

615.0 

715.1 

770.9 

217.8 

164.9 

165.7 

158.5 

255.0 

448.1 

549. 4 

612.4 

Pasture  2’4.7 

509.  K 

521.1 

559.2 

256.2 

252.1 

252.1 

252.5 

58.5 

5"." 

69.0 

106.9 

Forest  4,075.6 

5,'«4.« 

5,644.5 

5,541.5 

4,073.6 

5, "84. 8 

5,614.3 

5,541.5 

<>ther  26.1 

156.0 

ISO.O 

156.5 

26.1 

156.0 

150,0 

156.5 

kkl-A  Total  4.R27.2 

4,«45.6 

4,850.5 

4.827.9 

4,553.7 

4,557.8 

4.212.  1 

4,108.6 

2'5.5 

505.8 

618.4 

"19.5 
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iRAixAci;  Ni;i;i)s 


I’roscnt  Needs 

I'ahles  1"  ;iiul  19  ;uui  figure  16  show  that  apiirnximately  27a, SOI)  acres 
of  land  need  to  he  drained,  of  vdiieh  2?>S,00n  aei'es  is  cropland  aiui  aH,5nO 
acivs  is  pasture.  Urainage  is  needed  on  this  land  to  meet  the  demajul 
foi'  food  and  fiber  and  for  efficiency  in  production. 


I'uture  Neetls 

future  drainajje  needs  in  IVRl’A  5 for  1980,  2000,  and  2020  are  approx i 
mately  .'^0.8, 800  acres,  618,400  acres,  and  719, .ioo  acres  respectively, 
haseii  on  an  assiuned  future  land  use  as  previously  explained.  Tables  IT” 
and  19  and  figure  16  shovv  e.xpected  future  needs  for  drainage.  In  the 
future,  some  of  the  land  vvitli  a remaining  wetness  hazard  and  needing 
drainage  is  expected  to  continue  to  he  used  for  pasture  and  forage  pro- 
duct ion . 


Pasture 
(.'ropkuid 
IVRPA  Totals 


Acres  of  I.;mil  Needing  Drainage 
WRPA  5 
figure  16 
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j;i'i’i;crs  oi-  draixaci; 


liconoinic 

.\i;r icultural  drainaj>c  will  increase'  the  net  income  from  agricultu- 
ral larul  because  of  increased  yields  from  more  favorable  plant  em  iron- 
ment , increased  operating  efficiencies,  shifts  in  cropping  pattenis,  ami 
increased  laiul  values.  Also  tlrainage  will  bi'ing  about  more  sanitary 
conditions  on  fanns,  improvement  of  living  conditions,  improvement  in 
environment,  and  economical  stabilization  of  cnteiprises  related  to  agri- 
cultural production.  Health  will  be  improved  from  proper  drainage  be- 
cause of  the  reduction  of  habitat  suitalile  for  the  production  of  pest 
species  of  mosquitoes.  Flaimed  maintenance  on  improved  Juumcls  will 
eitliancc  the  effectiveness  of  mosquito  control  progr:uns. 


Other  bffects 


Hie  more  significant  adverse  effects  of  installation  of  drainage 
measures  include  reducing  wetland  wildlife  habitat  areas,  inducing  addi- 
tional clearing  of  forest  lands,  reducing  or  destroying  stremii  fishery 
resources,  and  decreasing  stream  water  cpuility  by  turbidity,  following 
construction  of  drainage  channels.  These  adverse  effects  could  be  mini- 
mized by  addition  of  measures  to  maintain  water  levels  in  selected  low 
areas,  avoiding  construction  on  stre.'ims  with  good  fishery  resources, 
installation  of  vegetative  plantings  on  newly  constructed  ar'eas,  arrd 
otlrer  measui'es , such  as  infonnat  ional  efforts  with  hmdovvirers  to  refrain 
from  additional  clearing  of  foi'est  huuls. 


w 

R 

P 

A 
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IV  1^  1>  A () 


1>W;S!L\T  STA'HJS 


l.ands  Witli  A Wetness  lla::ard 

I’resently  there  are  2.8  million  acres  of  lajul  in  W'Rl’A  h that  have  a 
wetness  hazard,  'lliis  hazard  varies  in  intensity  and  may  he  intenial  or 
oxtemal.  Table  20  sliows  this  lajui  by  l;uid  capability  classes  and  sub- 
classes for  present  and  future  time  fr;mies  by  l;uid  use  categories. 

Table  21  gives  tliis  same  infoniiation  by  1 ;md  resource  areas  instead  of 
l;md  cajxil'ility  classes.  Table  22  sliows  l;uuls  with  a wetness  hazard  by 
subbasins,  by  hind  use  categories  for  present  ;md  future  time  fr;imes. 
figure  K shows  the  (IN'I  hydrologic  subbasins.  Idgure  18  shows  the  total 
l;md,  the  croplimd,  and  the  pasture  with  this  problem. 


H-xisting  Projects  Hffects 

Table  22  indicates  that  drainage  is  not  needed  or  has  already  been 
established  on  about  1.8  million  acres.  Past  drainage  works  have  been 
established  by  drainage  and  levee  districts,  comities,  watershed  improve- 
ment districts,  fanner  gnnips , and  individual  farmers.  In  more  recent 
years,  fedcrall\'  assisted  projects  by  the  (lorjis  of  fngineers  have  result- 
ed in  establishment  of  major  drainage  outlets  on  some  projects.  'Hie 
U.  S.  Department  of  Agriculture,  luider  lAiblic  haw  ,Sb(i,  the  W'atershetl 
Protection  ;md  ITood  I’revention  Act,  has  planned  or  estahlished  watershed 
projects  in  this  WRPA.  lliese  projects  were  predominantly  for  floo  ' pre- 
vention but  also  provided  outlets  for  drainage  in  most  cases.  IX'tails 
of  each  pniject  in  this  planning  area  are  shown  in  Appendix  D,  Inventory 
of  facilities. 


Drainage  .Mot  Needed  or  Not  Recommended 

At  this  time,  drainage  is  not  considered  to  be  needed  or  recom- 
mended on  all  forests  or  other  miscellaneous  uses  ;uid  a portion  of  the 
land  used  for  pasture,  although  tlicsc  lands  continue  to  liave  a wetness 
hazard.  'ITierc  are  presently  795,000  acres  of  forest  ;uid  21  ,500  acres 
of  other  miscellaneous  uses  in  this  categor>'  within  this  WIVA. 
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liilil**  ^0  Wn.'S  oJ  l.uul  (>v  major  laud  u'^o,  cajMhililv'  clas'',  cUul  subclass,  lluit  (1)  fiavo  a 
uctnos^  hazard,  .md  (J)  mvd  drainajio,  UKl'A  (> 


Lind  IJsf 

Class 

<\nd  sul)class  (1,000  .Vres) 

1 Iw 

II  Iw 

IVk 

Tw  ■ \Tw  ' VlTw  Vl  lTw  ‘ 

' ’ Tot  aT 

I'Uhsi.vi 

Crop'' : 

1 1 "i  With  a wotnoss  hazard 

si  1.9 

1 ,.50h.l 

1.5 

3.0  - 

1 ,025.5 

(2)  Prainam*  ncodcd 

l(>2.9 

7-19.2 

- 

912.1 

l’a''tmv: 

nT~lvith  a wctno-'S  hazard 

8-1 . 1 

309 . 1 

3.0 

59’ . 1 

(J!)  Uniin.iKf  m'l'iU'J 

0.2 

115.5 

0.2 

115.9 

1 (irt’st : 

n^TCTth  a VM-tnoss  hazard 

HI  . 1 

(>29.0 

81.9  3.0 

■^93.0 

(2)  i>raina>;o  noodod 
i>thor; 

ni  Vith  a wt'tno’^s  hazard 

7.0 

15. (> 

I.O 

24.5 

(2)  I>raina^io  needed 
Total : 

('iVT'itii  a wetness  hazard 

2,239.8 

1.5 

89.5  5.0 

2,8-11.9 

( 2 1 Ora  i na^e  needetl 

!(.?;.  1 

KO  I . ' 

0.2  - 

1 ,028.0 

1980 

Crop',: 

rn  With  a Wetness  hazaid 

32*".P 

1 .592.’ 

1.5 

3.0 

1,’24.9 

(2)  l»r.iina>:e  needed 

rs.9 

83S.9 

1 ,01 1.8 

fli  Kith  .1  Wetness  hazard 

*’7.8 

289. 0 

- 

5.(1 

5'n . 4 

|2)  brainavte  needed 

0.2 

115.5 

- 

0.2 

115.9 

Hu  est  : 

"WTlh  a Wetness  hazard 

(-8.1 

542 . 1 

. 

81.9  5.0 

093.1 

(2)  ih’aina^e  neeileJ 

- 

i >t  he  r : 

nriMth  .1  wetness  h.iZard 

-.0 

15.5 

1.0  - 

24.  J 

f2)  Ihainajie  needed 

- 

r.-taL 

rn  W’lth  a Witness  Lizard 

■LSI  .•* 

2,239.0 

1.5 

89.3  3.0 

2,815.1 

(21  Praina^;e  iK'cdc'd 

I'h.l 

951.1 

0,2 

1,12'.’ 

2000 

( ro^'s ; 

rn  With  a wetnes  h-izard 

.^tu.o 

1 , ns . 5 

1.5 

5.0 

1 ,’82.0 

(2)  Prairia^:e  needed 
I'.isture ; 

IKS. II 

KK.5.5 

• 

1 ,0’l  .5 

m WTt)i  a wetfii'ss  hazard 

",8 

291.0 

5.1, 

3"2.4 

(2)  l»rain.i>:e  needed 

0.2 

117.5 

- 

0.2 

ir.9 

Foies t ; 

rrrWTth  a wetness  hazard 

(-0. 1 

190.. 5 

. 

81.9  3.0 

Ml.  3 

(2)  l>raina>;e  needed 
other: 

m With  a Wetness  hazard 

.^.8 

11.0 

1.0 

18.8 

(2|  Pra inane  neeiied 

' 

lota  t ; 

m With  a wetness  fiazarJ 

•ISl  .7 

2,2,59.0 

1.5 

89.5  5.0 

2,815.1 

(2)  Prainane  needed 

IKK. 2 

1 ,001.0 

0.2 

1 ,1.89.4 

2020 

( rojis : 

riTwith  a wetfiess  hazanl 

1 ,182.9 

1.5 

3.0 

1 ,840.5 

(21  Dr.inuHf  m-fik-d 

201.1 

950,1 

- 

1,151.5 

I'ast  lire : 

iTTWTtli  a Wetness  Lizard 

77. K 

294 . 5 

5.0 

575.7 

(2)  Prainane  needed 
I-orest  : 

0.2 

120.7 

0.2 

121.1 

n'l  With  Witness  tu:anl 

■17.1 

447.7 

81.9  3,0 

3*'9.7 

(2)  Pr a inane  neeiUsl 
other: 

rn~With  a wetness  h.izard 

1.5 

7.0 

1,0 

10.1 

(2)  Pra inane  nee<led 
Total : 

■ 

fll  With  a wetness  hazard 

179.7 

2,252.5 

1.5 

89.3  3.0 

2,80(..O 

(2)  Uniin.ine  neeileil 

201  .(i 

1 ,050.8 

0.2 

1 ,252,0 

t)0 
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Table 

21  - Acres  of  l;md  that  have  a wetness 
re.source  areas  and  major  l.md  use, 

h.'izard  bv 
, IVRI’A  6 ' 

1 .'uid 

FlU 

Cropl  ;ind 

I’asture 

Forest 

_ 1 nnn  ^ . 

Other 

Total 

PRliSFXf 

131 

1 ,266.. 3 

287.6 

629.2 

19.4 

2,202.'’ 

134 

358.8 

109.5 

165.8 

5.1 

639.2 

Total 

1 ,625.3 

.397.1 

795.0 

24 . 5 

2,841.9 

1980 

131 

1 , 366 . 1 

269.9 

529.5 

19.3 

2,184.8 

1.34 

358.8 

100.5 

165.9 

5.1 

630 . 3 

Total 

1 ,724.9 

370.4 

695.4 

24.4 

2,815.1 

2000 

131 

1 ,424.7 

269.9 

475.4 

14.9 

2 , 1 84 . 9 

134 

357.9 

102.5 

165.9 

3 . 9 

630.2 

Total 

1 ,782.6 

372.4 

641  .3 

18.8 

2,815.1 

2020 

131 

1 ,471.2 

269 . 9 

426.8 

7.9 

2,175.8 

1.34 

369 . .3 

105.8 

152.9 

n 

630.2 

Total 

1 ,840.5 

375.7 

579 . 

10.1 

2,806.0 

DlUINAGi;  Ni;iil)S 


I’rcsent  Needs 

Tables  20  ;ind  22  ;md  figure  19  show  that  approximately  1.0  million 
acres  of  l;ind  need  to  be  drained,  of  which  912,100  acres  is  crojiland  and 
11.'), 900  acres  is  pasture.  Drainage  is  needed  on  this  land  to  meet  the 
demand  for  food  and  fiber  and  for  efficiency  in  production. 


Future  Needs 

Future  drainage  needs  in  WRI’A  b for  1980,  2000,  ;md  2020  are  apinoxi- 
imitely  1.1  million  acres,  1.2  million  acres,  ;uul  1..)  million  acres  respec- 
tively, based  on  ;ui  assiniied  future  hand  use  as  previously  e.xplained. 
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Tables  20  and  22  ;md  figure  19  show  exT)ected  future  needs  for  drainage. 
In  tlie  future,  some  of  the  l;uid  witli  a remaining  wetness  hazard  ;ind 
needing  drainage  is  expected  to  continue  to  lie  used  for  pasture  ;ind 
forage  production. 


filT-hCl'.S  OT  DRAIN'AQi 


hconomic 

Agricultural  drainage  will  increase  the  net  income  from  agricultural 
hind  hecause  of  increased  yields  from  more  favorable  plant  environment, 
increased  operating  efficiencies,  shifts  in  cropping  patterns,  .uid  in- 
creased hind  values.  Also  drainage  will  bring  about  more  siuiitaty  condi- 
tions on  farms,  improvement  of  living  conditions,  improvement  in  environ- 
ment, luid  economical  stabilization  of  enteiprises  related  to  agricultural 
production.  Health  will  be  im[iroved  from  ]iroper  drainage  because  of  the 
reduction  of  habitat  suitable  for  the  production  of  pest  species  of 
mosquitoes.  Planned  maintenance  on  improved  cluumels  will  enluuice  the 
effectiveness  of  mosquito  control  programs. 
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Acres  (100,000^  Acres  0,000,000) 


Other  liffects 


'Ihe  more  significant  adverse  effects  of  installation  of  drainage 
nK'asures  include  reducing  wethind  wildlife  habitat  areas,  inducing  addi- 
tional clearing  of  forest  l;mds,  reducing  or  destroying  stream  fisher)' 
resources,  ;md  decreasing  strc;un  water  quality  by  turbidity,  following 
construction  of  drainage  channels.  These  adverse  effects  could  be  mini- 
mized by  addition  of  measures  to  iruiintain  water  levels  in  selected  low 
areas,  avoiding  constniction  on  streams  with  good  fishery  resources, 
installation  of  vegetative  pointings  on  newly  constructed  areas,  ;ind 
other  measures,  such  as  infomat ional  efforts  with  landovvners  to  refrain 
from  additional  clearing  of  forest  l;mds. 


IV  R P A 7 


PRi;Si:\T  STATUS 


Lands  With  A Wetness  Hazard 

Presently  there  arc  1.3  million  acres  of  land  in  WWA  7 that  have  a 
wetness  hazard.  Tliis  hazard  varies  in  intensity  ;md  may  be  internal  or 
external.  Table  23  shows  this  land  by  l;md  capability  classes  md  sub- 
classes for  present  ;md  future  time  frames  by  kmd  use  categories. 

Table  24  gives  this  same  information  by  l;ind  resource  areas  instead  of 
kind  capability  classes.  Table  25  shows  Itmds  with  a wetness  hazard  by 
subbasins,  by  land  use  categories  for  present  and  future  time  frames, 
figure  20  shows  the  CXI  hydrologic  subbasins.  Figure  21  shows  the  total 
kind,  the  cropkind,  ;md  the  pasture  with  this  problem. 


Hxisting  Projects  Effects 

Table  25  indicates  that  drainage  is  not  needed  or  has  already  been 
established  on  about  1.1  million  acres.  Past  drainage  works  hav'e  been 
estcdil ished  by  drainage  and  levee  districts,  counties,  watershed  improv’c 
ment  districts,  farmer  groujis,  and  individual  fanners.  In  more  recent 
years,  federal  1>’  assisted  projects  by  the  C0171S  of  Friginccrs  have  result 
ed  in  establ  islmnent  of  major  drainage  outlets  on  some  projects.  Tlie 
U.  S.  Department  of  Agriculture,  under  lAiblic  Law  566,  the  Watershed  Pro 
tection  and  Flood  Prevention  Act,  has  pkinned  or  established  watershed 
projects  in  this  WRPA.  lliese  projects  were  predominantly  for  flood  pre- 
vention but  also  provided  outlets  for  drainage  in  most  cases.  lX?tails 
of  each  jiroject  in  this  planning  area  are  shown  in  Appendix  1),  Inventoiy 
of  Faci 1 i t ies . 


Drainage  Not  Needed  or  Not  Reconunended 

At  this  time,  drainage  is  not  considered  to  be  needed  or  recom- 
mended on  all  forests  or  other  miscellaneous  uses  and  a portion  of  the 
land  used  for  pasture,  although  these  lands  continue  to  have  a wetness 
hazard.  Tl\erc  arc  presently  657,000  acres  of  forest  and  10,900  acres 
of  other  miscellaneous  uses  in  this  category  within  this  IVRPA. 
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Table  24  - Acres  of  l;md  that  have  a wetness  hazard  by  land 
resojirce  areas  ;ind  major  land  use,  l\TO’A  7 
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DIWlNACi;  vJHbUS 


I ’resent  Needs 

Tables  23  and  25  ;ind  figure  22  show  that  approx imatelv  98,800  acres 
of  land  need  to  be  drained,  all  of  which  is  now  in  crophinu.  Drainage 
is  needed  on  this  l;uid  to  meet  the  demand  for  food  ;md  fiber  ;md  for 
efficiency  in  production. 
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I’uturc  Needs 

F'uture  drainage  needs  in  IVRl’A  7 for  1980,  2000,  and  2020  are  approxi- 
mately 377,700  acres,  403,800  acres,  and  442,900  acres  respectively,  based 
on  an  assmiied  future  l;uid  use  as  previously  explained.  Tables  23  ;uui  25 
and  figure  22  sliow  expected  future  needs  for  drainage.  In  the  future, 
some  of  the  l;ind  with  a remaining  wetness  hazard  and  needing  drainage  is 
expected  to  continue  to  he  used  for  pasture  and  forage  production. 


ht’FhCrs  or  DR/MNAOi; 


liconom  i c 

Agricultural  drainage  will  increase  tlie  net  income  from  agricultural 
l;md  because  of  incre.ased  yields  from  more  favoralile  ]il;mt  environment, 
increased  opeiating  eff  ic  ienc  ies , shifts  in  cropping  pattems,  and  in- 
creased land  values.  Also  drainage  will  bring  ahout  more  s;utitar\-  condi- 
tions on  fanns,  improvement  ol  living  conditions,  imiirovement  in  environ- 
nx'iit , and  economical  stabilization  of  enten^rises  related  to  agricultural 
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production.  Health  will  he  irniiroved  from  proper  drainage  because  of  the 
reduction  of  habitat  suitable  for  the  production  of  i>est  species  of 
mosi(Uitocs.  I'laiuied  iiaintenance  on  i]i!j)rcved  chauieis  will  eniiance  tlie 
effectiveness  of  me.S4uito  coiitrol  programs. 

Other  f.ffects 

llie  more  significiuit  adverse  effects  of  installation  of  drainage 
measures  include  reducing  wetland  wildlife  habitat  areas,  inducing  addi- 
tional clearing  of  forest  l;mds,  reducing  or  destroying  stre.im  fishen' 
resources,  ;ind  decreasing  stre;uii  water  quality  by  turlHdity,  following 
construction  of  drainage  clnmnels.  lliese  adverse  effects  could  he  mini- 
mized by  addition  of  measures  to  maintain  water  levels  in  selected  low 
areas,  avoiding  constnict ion  on  stre;uiis  with  good  fisheiy  resources, 
installation  of  vegetative  phintings  on  newly  constructed  areas,  and 
other  measures,  such  as  infoniiat ional  efforts  with  l.mdowiiers  to  refrain 
from  additional  clearing  of  forest  l;mds. 
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PWiSPXr  STATUS 


T;uids  With  A Wetness  Hazard 

Presently  there  are  2.0  million  acres  of  Land  in  WRPA  8 that  have  a 
wetness  hazard.  'Hiis  hazard  varies  in  intensity  and  may  be  internal  or 
external.  Table  26  shows  this  Luid  by  Lind  capability  classes  :ind  sub- 
classes for  present  ;uid  future  time  fr;uiies  by  land  use  categories. 

Table  27  giv'es  this  s;nne  infonnation  by  l;md  resource  areas  instead  of 
land  capability  classes.  Table  28  shows  lands  with  a wetness  hazard  by 
suhbasins,  by  Lind  use  categories  for  present  and  future  time  frames. 
Figure  27>  shows  the  C\1  hydrologic  suhbasins.  Figure  24  shows  the  total 
Lind,  the  cropland,  and  the  pasture  with  this  problem. 


Fxisting  Projects  liffects 

Table  28  indicates  that  drainage  is  not  needed  or  has  already  been 
established  on  about  1.9  million  acres.  Past  drainage  works  have  been 
established  by  drainage  and  levee  districts,  counties,  watershed  improve- 
ment districts,  fanner  groujis,  and  individual  farmers.  In  more  recent 
years,  federally  assisted  projects  by  the  Corjis  of  Fngineers  have  result- 
ed in  establishment  of  major  drainage  outlets  on  some  projects.  The 
U.  S.  Department  of  Agriculture,  luider  lAililic  Law  566,  the  Watershed  Pro- 
tection ;ind  Flood  Prevention  Act,  has  pLmned  or  established  watershed 
projects  in  this  WRPA.  'lliese  projects  were  predominantly  for  flood  pre- 
vention but  also  provided  outlets  for  drainage  in  most  cases.  Dc'tails 
of  each  project  in  this  pLuining  area  are  shovvni  in  ,A{ipendix  D,  Inventory 
of  Fac i 1 i t ies. 


Drainage  Mot  .Meeded  or  Not  Recanmended 

At  this  time,  drainage  is  not  considered  to  be  needed  or  recan- 
mended  on  all  forests  or  other  miscellaneous  uses  and  a portion  of  the 
land  used  for  pasture,  although  these  lands  continue  to  liave  a wetness 
hazard.  There  are  presently  1.5  million  acres  of  forest  and  .50,000  acres 
of  other  miscellaneous  uses  in  this  category  within  this  WRPA. 
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32  1 . 2 

1 ,33*1.  1 

H")  Kjt)i  a wetness  hazanl 
(2)  Prainay.e  needt'd 

1(1.1 

5.2 

0.7 

1.5 

3.3 

H.n 

3".  2 

lotal : 

n*)  With  a wetness  hazard 

110.5 

392.2 

129.2 

111.9 

3.30.8 

8.(1 

1 .91 5.0 

(2l  IhainaKe  nwiled 

97.  1 

1.50.9 

5.(1 

0.2 

2 33,8 

Si 
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Table  27  - Acres  of 
resource 

hind  that 
areas  ;md 

have  a wetness 
major  hind  use 

hazard  bv 
, IVRPA  8 

land 

Crop  1 ;md 

Pasture 

Forest 

Other 

Total 

1,000  Acres 

I’Ri;sf;nt 

131 

94.3 

84.8 

682.3 

17.2 

8''8.6 

133 

- 

13.8 

53.7 

- 

67.5 

134 

59.6 

207.0 

774.8 

12.8 

1 ,054.2 

Total 

153.9 

305.6 

1 ,510.8 

30.0 

2,000.3 

1980 

131 

105.2 

84.3 

662 . 0 

19.0 

870.5 

133 

- 

13.8 

53.7 

- 

67.5 

134 

89.0 

202.7 

727.4 

16.6 

1 ,035.7 

Total 

194.2 

300.8 

1 ,443.1 

35.6 

1 ,973.7 

2000 

131 

104.1 

93.1 

654 . 3 

19.0 

870.5 

133 

- 

13.8 

53.7 

- 

67.5 

134 

72.7 

222.8 

693.2 

19.6 

1,008.3 

Total 

176.8 

329.7 

1,401.2 

38.6 

1 ,946.3 

2020 

131 

110.3 

95.5 

635.7 

19.0 

860.5 

133 

- 

13.8 

53.7 

- 

67.5 

134 

71.6 

245.2 

650.0 

18.2 

985.0 

Total 

181.9 

354.5 

1,339.4 

37.2 

1 ,913.0 

DIWINAGI-  NIJ.DS 


lYcscnt  Needs 


Tables  26  ;md 
of  land  need  to  be 
acres  is  pasture, 
food  and  fiber  and 


28  ;jnd  figure  25  show  that  approximately  112,6d0  acres 
drained,  of  which  64,300  acres  is  crophuid  and  48,300 
Drainage  is  needed  on  this  hind  to  meet  the  denuuid  for 
for  efficiency  in  production. 
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l.thlt*  Uinds  with  a wetness  hazanl,  drainage  already  aiij>litsl  or  not  needed, 

.ind  dr. linage  neetlisl,  by  I.«ul  use  ,uwl  sii*b.isins,  K'Rr\  fi 

TC’arnage 'ATriMiTy  Vn'litsT 


l.iml-- 

Hith  \ 

Wl  ttK’SS 

■ 

li.ir.ii'd 

or  V)t 

Voded 

Or.unago 

V-odod 

I .ind  list* 

■ IW 

:o7n 

'IW 

■2IW1 

’O'??) 

'Tni' 

1 

,onff”SL  rt*s 



■ 

M1ssJ'nU|U  Kui-I 

lOi 

rnyl  ind 

*■  Ib.S 

\ir 

i:.* 

11.9 

(>.4 

5.*’ 

5.** 

5.1 

10. 1 

9.0 

-.0 

6.8 

!'.»•  tUM* 

4^.‘> 

IH.O 

50.0 

54.5 

42.4 

58.4 

58.1 

.58.4 

1.5 

9.6 

11.6 

!(>.] 

l"rpst 

9:.s 

80.: 

HO.  2 

"2.b 

92.5 

80.2 

80.2 

72.6 

(itlr  t 

10.0 

10.0 

N.ft 

4.0 

10. 0 

10.0 

8.6 

l-d  il 

lan.u 

152.9 

152.9 

M-.ft 

145.5 

154.5 

154.5 

124.' 

11.6 

lfi.6 

18.6 

22.9 

Nmitr  kiviT  l‘^Hh>tt  »<‘n 

rn'pl  .ouT 

■ 

in:.: 

HI  .0 

"4.1 

60.0 

55.8 

55.8 

45.6 

18. s 

48. 4 

28.5 

I'a'-tim' 

1K'>.' 

lKil.5 

19«.(> 

215.2 

169.6 

154.4 

154.4 

154.4 

20.1 

26.1 

u'~2 

58.fi 

l«n*sr 

fit-".  8 

h40.5 

804.8 

897.  (> 

Wj^.H 

840.5 

804 . 8 

I'thi  r 

JJ.  ' 

:i.9 

24.9 

24.9 

22.  5 

21.9 

24.9 

24.9 

l.lHS.l  1 

,r:.4 

1,145.0 

1,117.0 

1,149.5 

1 ,097.9 

1,075.6  1 

,029.7 

.58,6 

"4.5 

"1.4 

fi7.5 

\teh.it.il.iyi  River 

1 10)  ( h*rt  ion » 

"1J9.7 

ftO.ft 

fth.8 

16.9 

16.9 

16.9 

If-. 8 

52.7 

42.8 

45.7 

50.0 

P.isfure 

41 .8 

44.1 

50.9 

55.5 

24.5 

20.4 

20.5 

20.4 

r .5 

25." 

50  6 

52.9 

lin-st 

*08 . A 

292.  n 

281.5 

2 j . ” 

50H.5 

292.0 

284.5 

2"S." 

• nh«*r 

A.: 

5.2 

5.2 

5.2  ' 

5.2 

5.2 

3.2 

5.2 

T »..l 

to:. 9 

599.0 

599.0 

599.0 

552.7 

552.5 

.5.4.“ 

5|6.1 

50.2 

66.5 

‘4.5 

H2.0 

T.iryj^ip.iho.i  Rner 

lOai 

''^ri'pMpJ 

■ 9.5 

r.i» 

22.5 

29.1 

6.5 

5.5 

5.9 

i.n 

5,0 

i:.5 

18. f. 

25.1 

F.i-vtrrv 

.50.: 

28.: 

50 . 2 

55.5 

21.0 

r.9 

18. 0 

r.9 

9.2 

10.5 

12.2 

15.6 

205.1 

19f..2 

jm..5 

212.4 

205. 1 

196.2 

186.5 

'ther 

0.5 

U.5 

0.5 

0.5 

0.5 

0.5 

0.5 

9. 5 

Tut.il 

2S:.4 

249.4 

249.4 

249.4 

240.2 

2 2ft.  8 

.■’18.6 

208 . " 

12.2 

22. f' 

5t).K 

ifi.*’ 

Tnt.ils  l.ir  wm  « 

155.9 

i'i4.: 

ro.8 

IM  .9 

89 . t. 

81 

80.5 

"1.5 

64 . 5 

112.5 

yt- . '■ 

1 10.1 

I’.istutv 

.505.  ft 

5jI'*.« 

529. ' 

’5-4. S 

257.5 

251  .1 

251.1 

251.1 

48.5 

69 . - 

08, 

125. 1 

I n N* 

1. 5ld.fi  ; 

.44.5.1 

1 .401 .2 

I ,559.4 

1,510.8 

1,445.1 

1.401.2  I 

,550.4 

• •tlK'r 

50.0 

55,  ft 

5fi.( 

57.2 

50.0 

55.6 

58.6 

5-.: 

H-Rl'A  Ir.t.ii 

:,0U0.3  1 

.975.7 

1 .‘‘4ft.  5 

1 ,915.0 

1 ,887.7 

l,"91.S 

1.-51.2  1 

.6''9.2 

I12.f. 

182.2 

195. i 

255.® 

Future  Needs 

Future  drainage  needs  in  WWA  8 for  1980,  2000,  and  2020  are  approxi- 
mately 182,200  acres,  195,100  acres,  and  233,800  acres  respectively, 
based  on  ;ui  assumed  future  land  use  as  previously  explained.  Tables  26 
.and  28  and  figure  25  show  expected  future  needs  for  drainage.  In  the 
future,  some  of  the  l;md  with  a remaining  wetness  hazard  and  needing 
drainage  is  expected  to  continue  to  be  used  for  pasture  and  forage  pro- 
duction. 
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Acres 


Mi-Fiicrs  OF  diuinagf: 


Fx'ononiic 

Agricultural  drainage  will  increase  the  net  income  from  agricultural 
l;md  because  of  increased  yields  from  more  favorable  plant  environment, 
increased  operating  efficiencies,  shifts  in  cropping  patterns,  and 
increased  hind  values.  Also  drainage  will  bring  about  more  s;mitar>’ 
conditions  on  farms,  imjirovoment  of  living  conditions,  improvement  in 
environment,  ;md  economical  stabilization  of  cnteryirises  related  to 
agricultural  production.  Health  will  be  improved  from  proper  drainage 
because  of  the  reduction  of  habitat  suitable  for  the  production  of 
pest  species  of  iTOsquitoes . Planned  maintenance  on  improved  cliauiels 
will  enliancc  tlie  effectiveness  of  mosquito  control  prograjiis. 


Other  Fffects 

llie  more  significant  adverse  effects  of  installation  of  drainage 
measures  include  reducing  wethmd  wildlife  habitat  areas,  inducing  addi- 
tional clearing  of  forest  lands,  reducing  or  destroying  stre;im  fishen- 
resources,  ;uid  decreasing  stre;mi  water  quality  by  turbidity,  following 
construction  of  drainage  ch;utnels.  'fhese  adverse  effects  could  be  mini- 
mized by  addition  of  measures  to  maintain  water  levels  in  selected  low 
areas,  avoiding  construction  on  strc;ams  with  good  fisliery  resources, 
installation  of  vegetative  phuitings  on  nevv'ly  constructed  areas,  and 
other  measures,  such  as  informational  efforts  with  hmdowners  to  refrain 
from  additional  clearing  of  forest  hinds. 
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l'Ki;Si:\T  STATUS 


Lands  Kith  A IVctnoss  Hazard 

Presently  there  are  S.9  million  acres  of  l:md  in  KltPA  9 that  have  a 
wetness  hazard.  Hiis  hazard  varies  in  intensity  ;md  may  he  intemal  or 
external.  Tahle  29  shows  this  land  by  land  capability  classes  .and  sub- 
classes for  present  ;uui  future  time  fnimes  by  l;uid  use  categories. 

Table  .SO  gives  this  s:une  infonnation  by  l;uid  resource  areas  instead  of 
l;uid  capability  classes.  Table  .SI  shows  lands  with  a wetness  hazard  by 
sulibasins,  by  l;uid  use  categories  for  present  .and  future  time  fr.ames. 
Figure  2b  shows  the  CNl  hydrologic  subbasins.  Figure  27  shows  the  total 
l;ind,  the  cropl.uid,  and  the  pasture  with  this  problem. 


Hxisting  IVoiects  liffects 


Table  SI  indicates  that  drainage  is  not  needed  or  has  alre.ady  been 
established  on  about  4.1  million  acres.  Past  dr.ain.age  works  have  been 
est.ablished  by  drainage  and  levee  districts,  counties,  watershed  improve- 
ment districts,  fanner  groups,  ;uid  individual  fanners.  In  nwre  recent 
years,  federally  assisted  projects  by  the  Coips  of  Ingineers  have  result- 
ed in  establishment  of  major  drainage  outlets  on  some  projects.  The 
U.  .S.  IX.'partment  of  .Agriculture,  luuler  lAiblic  l.;iw  .Sbb,  the  Katershed  Pro- 
tection ;md  Flood  Prevention  Act,  has  phuined  or  est.ablished  watershed 
projects  in  this  U'RJ’A.  Hiese  projects  were  preilomin.ant  1 for  I'looil  pre- 
vention but  also  provided  outlets  for  drainage  in  most  cases.  IX-tails 
of  each  project  in  this  planning  are.a  are  shown  in  Appendix  1),  Inventory 
of  Facilities. 


Drai^^ige  Not  Needed  or  Not  Recommended 

At  this  time,  drainage  is  not  considered  to  be  needed  or  rcccm- 
mended  on  all  forests  or  otlier  miscellaneous  uses  and  a portion  of  the 
land  used  for  pasture,  although  these  lands  continue  to  have  a wetness 
hazard,  lliere  are  presently  2.1  million  acres  of  forest  and  771,000 
acres  of  other  miscellaneous  uses  in  this  category-  within  this  IVRPA. 


TabU’  29  Acres  of  l.uul  by  major  land  use,  capability  class,  .md  subclass,  that  (1)  have  a 
wetness  hazard,  and  f2)  need  drainage,  WRi’A  9 

Class  .And~SuHclass  7~1  ,000  V reT)  _ _ _7~ 

I..u»dJ/sr  t ifw"  ' TTTw'  TVW  Vw'  ATk'  VTTw  '/TTTw  ' TtJfa*! 

I'Ri;sp.NT 


I'rops : 


rn  w’lth  a wetness  hazard 
(2)  t>ra inage  needed 
Pasture : 

.■(.W.5 
1 S'.) . 1 

1 ,704.9 
1 ,250.1 

184.9 

142.6 

11.2 

0.5 

2.2.31.3 

1 .332.3 

(lA  Kith  a wetness  hazard 

158.9 

506.8 

Zb. 7 

15.1 

2.50.0 

~r.5 

(21  I>rainagc  needed 
Forest : 

202.5 

12.5 

2M.8 

(11  With  a wetness  h.izard 
(2)  Drainage  needed 
t>thcr: 

h7.5 

818.5 

165.6 

H34.2 

■ 

244.5 

1.2 

2,151.5 

nV  Afith  a wetness  hazard 

11.5 

45.4 

5.1 

1 .4 

116.7 

S92.9 

771.0 

(2)  Drainage  needed 
Total: 

- 

(I)  With  a wetness  hazard 

,548.2 

2,875.6 

.580.5 

861 .9 

591.2 

594 . 1 

5,851.5 

(2)  Drainage  needed 

159.1 

1 ,452.6 

154.9 

0.5 

1980 

1 ,7(,7.l 

Crops : 

ni  With  a wetness  hazard 

52.5.0 

1 ,841.4 

177.9 

40.6 

14.1 

2.39*'.n 

(2)  Itra inage  needed 
Pasture: 

159.2 

1 ,.595.2 

142.6 

29.9 

14.1 

- 

1 ,"39.0 

ni  Kitli  a wetness  hazard 
(2)  Drainage  needed 
Foix'st : 

1.59.1 

557.4 

2.55.5 

28.7 

14.5 

16.1 

1.0 

240.0 
10. 0 

■^M.3 

238.8 

ni  With  a wetness  fujzard 

(>7.5 

662.9 

170.6 

805.8 

250.5 

1.2 

1 ,956. 1 

(21  Drainage  needed 
t>ther: 

(11  Kith  a wetness  hazard 

11.5 

50.5 

5.1 

1.4 

106.7 

S92.7 

745.7 

(21  Drainage  needed 
Total : 

- 

ni  Kith  a wetness  hazard 

540.9 

2,872.0 

580.5 

861.9 

,591.1 

595.9 

5,840.1 

(21  Drainage  needed 

159.2 

1,626.7 

156.9 

.50.9 

2000 

24.1 

1 ,997.8 

(.raps : 

(11  Kith  a wetness  hazard 

550.1 

1 ,927.7 

14-.4 

46.8 

14.1 

_ 

2,4(ifi.  1 

(2)  lirainage  needed 
Pasture ; 

1()5.7 

1,511.0 

1.58.5 

56 . 1 

14.1 

1 ,865.4 

fn  With  a wetness  hazard 
(2)  Drainage  needed 
Forest : 

159.1 

575.5 

269.6 

58.7 

44.5 

16.1 

1.0 

2.50.0 

20.0 

83:’,  *1 
334.9 

(0  Kith  a wetness  hazard 

5(1.7 

526.9 

170.6 

797.(1 

2.50.5 

1.2 

1,785.5 

(21  Drainage  needt'd 
Other: 

• 

(11  With  a wetness  hazard 

10.1 

50.5 

5.1 

1 .4 

- 

96.7 

592 . 7 

754.5 

(2)  Drainage  needed 
Total : 

* 

• 

(11  Kith  a wetness  hazard 

556.0 

2,858.4 

.579.8 

861 .9 

- 

591.1 

595.9 

5,821 . 1 

(2)  Drainage  needed 

165.7 

1 ,780.6 

182.8 

57.1 

2020 

54.1 

2 , 200 . 3 

(.r^s : 

H)  Ifith  a wetness  hazard 

554.5 

1 ,9(i4 . 5 

156.4 

49.2 

_ 

24.4 

2,500.0 

( 2 ) Dra  i nago  neciled 
Pasture : 

165.4 

1 ,569.2 

127.5 

41.5 

* 

24.4 

■ 

1 ,926.0 

flj  Witlj  a wetness  hazard 
(2)  Drainage  needed 
Forest : 

155.1 

425.4 

.521.6 

68.7 

54.5 

19.1 

4.0 

- 

264.4 

54.4 

912.7 

414.5 

(11  Kith  a wetness  hazard 
( 2 ) Dra  i nage  neeiled 
Other: 

55.5 

451.6 

170.6 

792 . 1 

- 

228.5 

1.2 

1 ,(<’9.1 

fl)  With  a wetness  hazard 

6.1 

21.1 

5.1 

1.4 

- 

74.0 

S92.7 

698.4 

(2)  Drainage  needed 
Total : 

(1*)  With  a wetness  Ivizard 

551.(1 

2,842.6 

.578.8 

861.8 

- 

591.1 

S93.9 

3,799.2 

(2)  Drainage  neeik‘d 

165.4 

1 ,890.8 

181.8 

45.5 

“ 

58.8 

2,540.5 
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Table 

30  - Acres  of 
resource 

land  that  have  a wetness 
areas  ;ind  major  land  use 

hazard  by 
, WRl’A  9 

1 and 

LRA 

Cropliind 

Pasture 

forest 

Other 

Total 

PRI-SENT 

131 

387.0 

166.6 

1,122.1 

22.5 

1 ,698.2 

133 

135.2 

30.8 

780.1 

4.7 

950.8 

134 

427.4 

161.3 

26.4 

16.5 

631.6 

150 

1 ,253.0 

123.4 

166.0 

37.2 

1 ,579.6 

151 

28.9 

235.4 

36.7 

690.1 

991.1 

Total 

2,231.5 

717.5 

2,131 .3 

771.0 

5,851.3 

1980 

131 

568.3 

184.4 

926.8 

17.4 

1 ,696.9 

133 

125.8 

35.2 

785.1 

4.7 

950.8 

134 

418.2 

167.5 

26.4 

16.5 

628.6 

150 

1 ,252.7 

131.9 

161.0 

27.1 

1 ,572.7 

151 

32.0 

242.3 

36.8 

680.0  • 

991.1 

Total 

2,397.0 

761.3 

1,936.1 

745.7 

5,840.1 

2000 

131 

698.1 

197.5 

783.0 

17.4 

1 ,696.0 

133 

100.8 

63.2 

782.1 

4.7 

950.8 

134 

415.7 

172.5 

20.4 

15.0 

623.6 

150 

1 ,219.5 

151.9 

161 .0 

27.2 

1 ,559.6 

151 

32.0 

252.3 

36.8 

670.0 

991.1 

Total 

2,466.1 

837.4 

1 ,783.3 

7.34.3 

5,821.1 

2020 

131 

760.0 

220.5 

694.6 

14.9 

1 ,690.0 

133 

83.2 

88.2 

772.1 

4.7 

948.2 

134 

411.3 

182.5 

18.9 

10.9 

623.6 

150 

1 ,213.9 

156.9 

L56.8 

18.7 

1 ,546.3 

151 

40.6 

264.6 

.36.7 

649.2 

991.1 

Total 

2,509.0 

912.7 

1 ,679.1 

698.4 

5,799.2 
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lahlo  M [ .uuls  with  a wrtncss  h.i^arl,  druni’c  ilriM.Jv  .a  ttct  mv-U*.} 

anil  dr;nna>jo  ncxvli’il,  by  major  l.ui  l u--!'  ,m.l  m*.  •' 


I>r.iiii.u*f  A1  n .iifv  \ppl  k-J 


i.uiiLs 

Uith  ,\  betness  Man 

aid 

or 

Not 

■ded 

I'rainajp- 

Sr.-did 

UinJ  LKc 

I'm 

1980 

2000 

^0 

1TO  ■ 

1980 

’02^' 

I't-ti 

'i^i 

* 1 

.oofT  \ re' 

■ 

('.iilcasuMi 

1 I'd  S 

19a) 

rn>plaml 

4M..3 

415.0 

59^ . 4 

5'0.4 

95.4 

■*<  . * 

40.2 

16.2 

568.0 

5».H.-» 

5.'.".  2 

551.2 

Pasnire 

1 M.9 

152.5 

190.5 

210.5 

lo-'.s 

in-.” 

11"." 

10". 7 

5-'.  1 

11. (. 

102.6 

1 orcst 

b.AH.b 

b.15.4 

64  5.1 

61 5 . 1 

6 58.6 

(>  1 5 , 4 

045.4 

643.4 

. 1 

54 . 1 

54 . 1 

.54.1 

.54.1 

54.1 

.54 . 1 

.54.1 

Total 

1 ,.A01 .9 

1 .295.4 

1 .285.2 

1 .278.2 

895.9 

881.9 

855.4 

821.4 

106,0 

115.5 

120.  K 

156.8 

Sk-j-nuMil  au 

Li"  S. 

:0a  1 

CrophuiJ 

i 1 

1 .052.9 

1 .022.9 

1,022.1 

269 . 7 

260.1 

2.50.5 

260 . H 

762 . 7 

""2.8 

""2.1 

“52.5 

Pasturi* 

J8K.0 

502.7 

522.7 

555.0 

251.5 

248.4 

258.  1 

248.5 

.56.5 

.54 . 5 

81.5 

86." 

1 lire-'t 

24S..A 

245.5 

242.5 

242.2 

245.5 

245.5 

242.5 

242.2 

Other 

4"7.1 

456.9 

446.9 

126.5 

4"7.l 

4.56.9 

446.9 

126.5 

Total 

Wmi  1 1 ion 

(H) 

2,()42.H 

2.057.8 

2,0.54.8 

2,025.8 

1 ,245.6 

1,210." 

1 ,P8.  1 

1 .IHfi.K 

799.2 

82".  1 

856.7 

859.0 

Crop 1 and 

49fi.S 

592.6 

605.5 

626.2 

200.8 

210.0 

195.7 

186.6 

294.7 

582,6 

111.8 

159.6 

I’jsturc 

152..^ 

161.6 

169.7 

181.7 

72.0 

74.0 

74.0 

"0 . 0 

80.5 

87. 

95.7 

111." 

lori'.'it 

206.2 

106.2 

81.4 

58.5 

206.2 

106.2 

81  .4 

58.5 

tHht'r 

189.5 

1K4.4 

185.0 

167.5 

189.5 

184.4 

185.0 

16".. 5 

Total 

Atchaf alav 

a (!0) 

1 ,04^.5 

I ,044.8 

1 ,059.6 

1 ,055.7 

668.5 

574.6 

552.1 

482.4 

5-^5. t) 

170.2 

50".  5 

551.5 

Cn>pl  ;uul 

2:^9..^ 

525.9 

440.5 

490.5 

115.5 

111.2 

116.5 

no. 4 

126.0 

211." 

524.0 

5"9.9 

Pasture 

144.7 

154.7 

185.7 

71.4 

"2.4 

72.4 

72.4 

60 , 9 

"2.5 

82.5 

115.5 

f-orost 

Other 

I ,041.2 
50..^ 

941.2 

50.5 

816.2 

50.5 

7.55.2 

50.5 

1,041.2 

.50.5 

94 1 . 2 
50.5 

816.2 

50.5 

"35.2 
50 . 5 

Total 

l.AOS.l 

I ,462.1 

1 ,461.5 

1 ,461.5 

1 ,2''6.2 

1 .175.1 

1,055.2 

068.5 

186.9 

28". 0 

106.5 

195.2 

Totals  for 

WKPA  9 

( mpl.ind 

2, 2^1. 5 

2,597.0 

2,466. 1 

2,509.0 

679.2 

658.0 

(.00,7 

585.0 

1 ,552.5 

1 ,759.0 

i ,865. 1 

1 ,926.0 

l’a'‘tui'c 

•'17.5 

761.5 

857.4 

912.7 

502.7 

502.5 

502.5 

198.4 

214.8 

258.8 

554.9 

111.5 

Forest 

2,ni.T 

1 ,956.1 

1 .785.5 

1 .679.1 

2.151.5 

1 ,956.1 

1 .785.5 

1 ,<)79. 1 

Other 

•'71 .0 

745.7 

754.5 

698.4 

7-’l,0 

"45.7 

754.5 

698 . 1 

WRI'A  Total 

5,851.5 

5,840.1 

5,821 . 1 

5,799.2 

4,084.2 

5,842.5 

5,620.8 

5,458.9 

1 ,767.1 

1 ,997.8 

2,200.5 

2,540.5 

DRAINAGE  Nl-IHDS 
Present  Needs 


Tables  29  and  31  £ind  figure  28  show  that  apiu'oximately  1.8 
acres  of  land  need  to  be  drained,  of  which  1.6  million  acres  is 
and  214,800  acres  is  pasture.  Drainage  is  needed  on  this  hind 
the  demand  for  food  and  fiber  and  for  efficiency  in  production. 


mill  ion 
crop  kind 
to  meet 
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Acres 


f'lJture  Needs 


f'uture  drainage  needs  in  IVRI’A  9 for  1980,  2000,  rmd  2020  are  approxi- 
mately 2.0  million  acres,  2.2  million  acres,  and  2..'^  million  acres 
respectively,  based  on  an  assumed  future  land  use  as  previously  explained. 
Tables  29  and  31  and  figure  28  show  expected  future  needs  for  tlra inage. 

In  the  future,  some  of  the  land  with  a remaining  wetness  hazard  and 
needing  drainage  is  expected  to  continue  to  be  used  for  pasture  and 
fo  rage  p roduc  t i on . 


T.R'HCTS  OT  DlWl.NACl-: 


bconom i c 

Agricultural  drainage  will  increase  the  net  income  from  agricultural 
kind  because  of  increased  yields  from  more  favorable  pl:mt  envi roimient , 
increased  operating  efficiencies,  shifts  in  cropping  patterns,  ;md  in- 
creased l;md  values.  Also  drainage  will  bring  about  more  sanitary  condi- 
tions on  farms,  improvement  of  living  conditions,  improvement  in  envimn- 
ment,  ;ind  economical  stabilization  of  enterprises  related  to  agricultural 
jiroduction.  Health  will  be  improved  from  proper  drainage  because  of  the 
reduction  of  habitat  suitable  for  the  production  of  pest  species  of 
mosquitoes.  Planned  maintenance  on  improved  diannels  will  cnliance  the 
effectiveness  of  mosquito  control  programs. 


Other  H fleets 

The  more  signific;int  adverse  effects  of  installation  of  drainage 
measures  include  reducing  wethind  wildlife  habitat  areas,  inducing  addi- 
tional clearing  of  forest  lands,  reducing  or  destroying  streiim  fisliery 
resources,  ;uul  decreasing  stre;im  water  cpiality  by  turbidity,  following 
construction  of  drainage  chimnels.  fhese  adverse  effects  could  be  mini- 
mized by  addition  of  measures  to  maintain  water  levels  in  selected  low 
areas,  avoiding  construction  on  stre;uiis  with  good  fishery  resources, 
installation  of  vegetative  pUmtings  on  newly  constructed  areas,  and 
other  mt'asures,  such  as  infomitional  efforts  with  landowTiers  to  refrain 
from  additional  clearing  of  forest  hinds. 
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PRi;SLVI'  STAIUS 


Lands  With  A Wetness  Hazard 

Presently  there  are  3.2  million  acres  of  land  in  WRl’A  10  that  have  a 
wetness  hazard.  This  hazard  varies  in  intensity  and  may  be  internal  or 
external.  Table  32  shows  this  land  by  land  capability  classes  and  sub- 
classes for  present  and  future  time  frames  by  land  use  categories.  Ta- 
ble 33  gives  this  same  information  by  land  resource  areas  instead  of 
land  capability  classes.  Table  34  shows  lands  with  a wetness  hazard  by 
subbasins,  by  land  use  categories  for  present  and  future  time  frames, 
figure  29  shows  the  CNll  hydrologic  subbasins,  figure  30  shows  the  total 
l;md,  the  cropland,  imd  the  pasture  with  this  problem. 


Lxisting  Projects  Lffects 

Table  34  indicates  that  drainage  is  not  needed  or  has  already  been 
established  on  about  3.1  million  acres.  Past  drainage  works  have  been 
established  by  drainage  and  levee  districts,  counties,  watershed  improve- 
ment districts,  farmer  groups,  and  individual  farmers.  In  more  recent 
years,  federally  assisted  projects  by  the  Coqis  of  Lngineers  have  re- 
sulted in  establisliment  of  major  drainage  outlets  on  some  projects.  The 
U.  S.  Department  of  Agriculture,  under  Public  Law  566,  the  Watershed  Pro- 
tection and  flood  Prevention  Act,  has  planned  or  established  watershed 
projects  in  this  WRI’A.  These  projects  were  predomimintly  for  flood  pre- 
vention but  also  provided  outlets  for  drainage  in  most  cases.  Details  of 
each  project  in  this  planning  area  are  shown  in  Appendix  1),  Inventory  of 
facilities. 


Drainage  Not  Necxled  or  Not  Recoiimendcd 

At  this  time,  drainage  is  not  considered  to  be  needcxl  or  recommended 
on  all  forests  or  other  miscellaneous  uses  and  a jxjrtion  of  the  land  used 
for  pasture,  although  these  lands  continue  to  have  a wetness  hazard. 

There  are  presently  1.2  million  acres  of  forest  and  1,6  million  acres  of 
other  miscellaneous  uses  in  this  category  witliin  this  W'Ri’A. 
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Tahlc 


2 ;V Tos  ot  l.uul  by  maioi  l.uni  use,  eapahility  class,  .uui  'Subclass,  th.jt  fl)  have  a 

uetness  ha:aril,  arul  (2)  need  drainage,  KRl’A  10 

_ (ia>'-  \nd  si^class  TT*,OOOAcrx‘S| 

l.ind  Use  TTu  ITTu  T\k  VU  TTw  TTTu  TTTTv^'  Tot al 


rw.sixr 


Oops : 

rn  Vith  a wetness  hazard 

in<).8 

109.5 

2.0 

5.5 

226.8 

(2)  Ihaina^e  needed 

50.0 

54.6 

0.4 

- 

- 

111.0 

Pastuiv: 

I'n  IfTt})  a witness  hazard 

17.0 

44.2 

20.5 

7.1 

. 

5'.’ 

0.9 

147.2 

(2)  Praina^ie  ix'eded 

7.9 

15.6 

- 

- 

- 

21.5 

Tore*'! : 

n'^~Vith  a wftness  hazard 

55.. 5 

247.6 

108.0 

510.1 

. 

50’.  1 

-■^.3 

1,211.4 

(2)  Oainajje  ix'eded 
Oher: 

HTTfith  a wetness  hazard 

(1.4 

6.2 

0.8 

8.4 

()09 . 1 

1 ,002. S 

1 ,655.4 

(2)  I>raina>:e  needed 
Total : 

ni  Tfith  a wetness  hazard 

108.5 

407.5 

151.1 

551 . 1 

973.9 

1 ,00h.7 

5,218.8 

(2)  Uraina^e  needed 

5(1.0 

62.5 

14.0 

1^80 

152.5 

Cp^ps : 

rnKith  a wetness  hazard 

117.8 

95.9 

2.0 

6.0 

219.’ 

( 2 ) l>ra  i na^e  ru*eded 

(i4. 1 

54.6 

0.5 

0.5 

- 

119.’ 

Pasture : 

rn  l?Tth  a wetness  hazard 

17. .5 

60.2 

19.6 

10.1 

57.7 

0.9 

165.8 

(2)  Drainajce  needed 
l-orcst : 

1.0 

25.4 

15.6 

5.0 

- 

■ 

4 5.0 

(T)  With  a wetness  hazard 

.50.2 

247.7 

108.0 

510.1 

507.0 

1,206.5 

f2)  Drainage  needed 
(Hhcr: 

rn~Vith  a wc'tness  hazard 

2.4 

4.2 

0.8 

4.9 

609.1 

1 ,002.7 

1,624.1 

C2)  Drainage  needed 
Total : 

- 

■ 

■ 

rn  T^ith  a wetness  hazard 

167.7 

406.0 

150.4 

551.1 

- 

973.8 

1 ,00b.  9 

5,215.9 

(2l  Drainage  needed 

65 . 1 

80.0 

14.1 

5.5 

- 

162.7 

2000 

Crops : 

(T)  With  a wetness  hazard 

1 19.5 

100.0 

1 .0 

2.9 

_ 

_ 

225.4 

(2)  Drainage  iK'cdcd 
Pasture: 

65.7 

54.6 

0.5 

■ 

" 

* 

120.8 

fl)  Kith  a wetness  hazard 

17.5 

76.6 

20.6 

10.1 

* 

67.7 

0.9 

195.2 

f 2 ) Dra i nage  needed 
Forest : 

1.0 

41.8 

14.6 

5.0 

* 

10.0 

■ 

70.4 

O')  With  a wetness  hazard 

24.2 

219.2 

108.0 

510.1 

- 

507.0 

5.5 

1,171.8 

(2)  Drainage  needed 
Other: 

- 

■ 

m Vith  a wetness  hazard 
(2)  Ih-a inage  needed 

0.8 

2 . 2 

0.8 

5.0 

. 

5’9.l 

1 ,002.'^ 

1 ,588.6 

Total : 

m With  a wetness  hazard 

161.8 

59S.0 

150.4 

526.1 

. 

955.8 

1 ,00(1.9 

5,|7’.0 

(2)  lira  inage  needed 

(i6.7 

96.4 

15.1 

5.0 

2020 

10.0 

191.2 

drops: 

f n With  a wetness  hazard 

127.1 

89.0 

0.5 

1.9 

, 

. 

218.5 

(2)  lira  inage  needed 
Pasture: 

75.4 

54.6 

0.5 

■ 

• 

128.5 

m With  a wetness  hazard 

14.7 

87.4 

21.0 

11.1 

8’. 4 

n.9 

222.5 

(2)  Drainage  needed 
forest : 

1.4 

52.6 

15.0 

4.0 

29.’ 

102.’ 

fl'l  Kith  a wetness  hazard 
(2)  Dniin.'ige  weded 
(it  her: 

19.1 

215.0 

108.0 

510.1 

- 

50’ . 1 

5.5 

1,162.6 

nr  With  a wetness  hazard 
(2)  Drainage  needed 
Total : 

0.8 

1 .7 

0.8 

5.0 

527.4 

1 .002.7 

1 ,5.56.4 

mWlith  a wetness  hazard 

161.7 

595.1 

150.5 

526.1 

921.9 

1 ,00b.  9 

5,140.0 

(2)  Drainage  needed 

74. H 

107.2 

15.5 

4.0 

29.7 

251.2 

Table 

33  - Acres  of 

l;uid  tluit 

have  a wetness 

hazard  hv 

1 :uid 

resource 

areas  ;ind 

major  land  use. 

URI’A  10 

LIU 

Crop  1 ;md 

Pasture 

Forest 

Other 

Tot  a 1 

1,000  Acres 

PWiSliNT 

131 

212.1 

92.8 

875.7 

89.2 

1 ,269.8 

133 

14.7 

6.2 

266.2 

5.2 

292.3 

151 

- 

48.2 

69.5 

1 ,539.0 

1 ,656.7 

Total 

226.8 

147.2 

1 ,211.4 

1 ,633.4 

3,218.8 

1980 

131 

205.0 

111.3 

870.6 

79.9 

1 ,266.8 

133 

14.7 

6,3 

266 . 2 ■ 

5.2 

292.4 

151 

- 

48.2 

69.5 

1 ,539.0 

1 ,656.7 

Total 

219.7 

165.8 

1 ,206.3 

1 ,624.1 

3,215.9 

2000 

131 

207.6 

124.9 

851 ,6 

65.8 

1 ,249.9 

133 

15.8 

10.1 

250.7 

3.8 

280.4 

151 

- 

58.2 

69.5 

1 ,519.0 

1 ,646."’ 

Total 

223.4 

193.2 

1 ,171 .8 

1 ,588.6 

3,177.0 

2020 

131 

209.0 

132.6 

842.4 

45.8 

1 ,229.8 

133 

9.5 

12.0 

250.7 

3.3 

275.5 

151 

- 

77.9 

69.5 

1 ,487.3 

1 ,6.34.'’ 

Total 

218.5 

222.5 

1 ,162.6 

1 ,536.4 

3,140.0 

i)R;\i.\A(:r,  Ni;r.Ds 


I’rcsent  Needs 

Tables  32  ;uid  34  :md  fijiure  31  siiow  that  approximately  132,500  acres 
of  l;md  need  to  be  drained,  of  which  111,000  acres  is  cropland  and  21,500 
acres  is  pasture.  Drainage  is  needed  on  this  l;uul  to  im'ct  the  denuuid 
for  food  and  fiber  and  for  efficiency  in  production. 


I.U'le 
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l.rtiire 
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13". 0 

1 . -S 

•<3.1 
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"2.0 

1 1'rt"  t 

n"4.h 

(«n3. " 

^SH.^ 

f»"H.  1 

n"4  f>  f.fi3." 

O'.H.O 

'Tlior 

1.431.: 

1.4:i.«) 

1 ,3H".‘.1 

1 .33H. I 

1.131.: 

l.l.:l.o  1.3s".'j  1 

.33K.1 

r.'t.il 

; . 3k  1 , \i 

;,3sh.o 

2.32".H 

: .:ho.o 

2.2">.0  2.2U.'‘  2 

,1  1'  ,H 

I'Hi.o  1.  , 1 

IV.  1 

IHI  .■  = 

VllTf  klVlT 

1 ( |yii  t ion ' 

--  - , 

14." 

l*i.H 

•».s 

11.0 

ll.O  10. i- 

'..1 

3." 

H 

1 1 

P.i  -T  lire 

•h" 

13.0 

IS.S 

».  3 

0.3  '^.3 

■‘.3 

"I  • ; 

1 3 

♦ • 2 

h>rrst 

:':.4 

:':.4 

2.Sh.9 

2":.  i 

:":.i  2So.‘i 

2 ■'  '* 

*t  he  r 

•<i . s 

Ml  .H 

HO.  5 

*".H 

HI  .M 

MI.H  HO. 3 

" . H 

r.'t.il 

3^.^.^ 

3S9." 

3"  1.5 

3"4.'.  350.5 

310. 1 

1.1  II 

1( . 1 

1»  .f- 

Rner  ( 101  ( I'ort  ion) 

uiJ 

40.3 

3h.  1 

3H.: 

3".* 

2fi.  3 

;o."  ;.'.5 

:2.o 

11.0  1 

15  ' 

15-’ 

I'.i-turv 

.30.  H 

3#..  3 

1-'  .6 

1".: 

23.3 

23.3  23.3 

2*.  3 

’.5  13.1 

r».  = 

2 .31 

h*r«*st 

JOO.'i 

;3'i.  3 

;si.j 

:r.i 

2M).«J 

2VI.3  251.2 

21".  1 

• Jk*  r 

i:o.  i 

i;n.  1 

120. 1 

120.S 

i;o.  1 

12".  1 120.4 
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r.'t.tl 

13;  1 

4 '..  . 1 

is;  t 

1SJ..S 

4 30.9 
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-1.5  ;h. 

•'». ' 
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:i-i." 

;:3. 1 

:iH.s 

ir>.s 

loo."  102.0 

‘‘U.O 
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1."  " 

12“. 5 

P.i  Tiire 

ir.: 

lu'y.H 

l‘«3.2 

222.5 
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122. H 122. K 

ll'J.H 

21.5  I-.- 

' . 1 

l'i2." 

Fotowt 

1 ,:"6.3 

1,1'l.H 

l.U'2.0 

1,211.4 

1,200.3  l,l"l..H  1 

, 1 o; . 0 

*ther 

1 .f’33.  1 

I .'.HM.b 

1 ,S36.4 

1 ,f>33.  1 

1,021.1  I.5KH.0  1 

,5V«.  1 

•nKTA  T't.il 

3 , ; 1 H . K 

3,:i5.o 

3.I"".0 

3.140.0 

.3.''Sf..3 

3.053.2  2.’hH5.K  2 

.'ITIH.*' 

132.5  11.;.’ 

I 11.2 

231.2 

Future  Seeds 

Future  drainajic  needs  in  KRI’A  10  for  1980,  2000,  ;uid  2020  are 
approximately  162,700  acres,  191,200  acres,  ;ind  231,200  acres  respective- 
ly, based  on  ;in  assumed  future  l;ind  use  as  previously  explained. 

Tables  32  and  34  ;md  figure  31  show  e.X]iected  future  needs  for  drainage. 

In  the  future,  some  of  the  hind  with  a remaining  wetness  hazard  and  need- 
ing drainage  is  expected  to  continue  to  be  ased  for  pasture  ;md  forage 
pmduct  ion . 


F.FFTX.TS  OF  DlUIN’ACIi 


liconomic 

Agricultural  drainage  will  increase  tlie  net  income  from  agricultural 
land  because  of  increased  yields  from  more  favorable  phmt  envi  rorviient , 
increased  oi>erating  efficiencies,  shifts  in  cropping  patterns,  ;ind  in- 
creased land  values.  Also  drainage  will  bring  about  nKire  sanitaiy  con- 
ditions on  farms,  improvement  of  living  conditions,  improvement  in 
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environment,  and  economical  stabilization  of  cnterjirises  related  to 
ajjricul tural  production.  Health  will  be  improved  from  proper  drainage 
because  of  the  reduction  of  habitat  suitable  for  the  production  of 
pest  species  ol  mosquitoes,  rianncd  nuiinteuance  on  improved  cliaimcls 
will  enhance  tlie  effectiveness  of  iiKisquito  control  prograii'.s . 


Other  liffects 


Tlie  imire  s i gni  f ic;int  adverse  effects  of  installation  of  drainaj>e 
measures  include  reducing  wetland  wildlife  liabitat  areas,  inducing  addi- 
tional clearing  of  forest  lands,  reducing  or  ilcstroying  streiim  fishery 
resources,  and  decreasing  stream  water  quality  by  turbidity,  following 
construction  of  drainage  channels.  Tliese  adverse  effects  could  be  mini- 
mized by  addition  of  measures  to  maintain  water  levels  in  selected  low 
areas,  avoiding  const  met  ion  on  stre;uns  with  good  fishery'  resources, 
installation  of  vegetative  plimtings  on  newly  constmeted  areas,  and 
other  iiK'asurcs,  such  as  infonnat ional  efforts  with  landowners  to  refrain 
from  additional  clearing  of  forest  lands. 
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